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10  INTRODUCTION

This site specific Health and Safety Plan (HASP) addresses the hazards associated with each phase of site
operation and establishes guidelines to protect project personnel, collocated workers, the general public,
equipment, and the environment during the implementation of field activities associated with the Source
Removal Action at the Mound Site, IHSS 113 This work will be conducted as an accelerated action
under the Final Proposed Action Memorandum for the Source Removal at the Mound Site, THSS 113
(PAM)

This work will adhere to the regulations and guidelines outlined 1n Occupational Safety and Health
Admunistration (OSHA) Title 29 CFR 1926 65 Hazardous Waste Operations and Emergency Response,
Department of Energy (DOE) Order 5480 9A, Construction Project Safety and Health Management,"
and DOE Title 10 CFR 835, Occupational Radiation Protection  When not addressed in OSHA Title
29 CFR 1926 65, all nonradiological work will be performed in accordance with Title OSHA 29 CFR
1910 Safety and Health Regulations for General Industry or OSHA Title 29 CFR 1926 ‘Safety and
Health Regulations for Construction

In addition to this HASP an Auditable Safety Analysis was prepared and 1s included in Appendix A

The specific activities to be performed are defined 1n Section 4 0 of this HASP The health and safety
guidelines and requirements presented are based on a review ot available information and an evaluation
of potential hazards This HASP outlines the health and safety procedures and equipment required for
activities at this site to minimize the potential for exposures ot field personnel Revisions to this HASP
require approval from the RMRS Project Manager RMRS Radiological Coordinator RMRS Health and
Safety Supervisor RMRS Radiological Safety Section Manager and SSOC Radiological Engineering

This HASP applies to Rocky Flats Environmental Technology Site contractors, subcontractors, and
visitors involved 1n operations management, or administration at the Mound Site
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20 PROJECT PERSONNEL RESPONSIBILITIES

The responsibilities and authorities of each individual relating to health and safety issues are presented
below The project Health and Safety Organization 1s shown 1n Figure 2 1 A project phone hist 1s
presented in Table 2 1

21 ALL PERSONNEL

Each person 1s responsible for the health and safety of themselves and their coworkers, for completing
tasks in a safe manner, and reporting any unsafe acts or unanticipated hazards or conditions to the Project
Manager, Site Safety Officer, or the Health and Safety Specialist All personnel are responsible for
continuous adherence to this HASP during the performance of their work No person may work in a
manner that conflicts with the safety and environmental precautions expressed in this document

22  RMRS VICE PRESIDENT OR DESIGNEE

The RMRS Vice President or designee 1s responsible for the following

° Liason activities between Kaiser-Hill Environmental Restoration management and RMRS
Project management,

] Providing assistance to the Project Manager, and

] Issuing approval for restart of the project following suspension of activities

2.3 PROJECT MANAGER

The Project Manager 1s responsible for overall operations during fieldwork on the site including the health
safety of project personnel during site activiies The project manger is responsible for implementation
of the HASP and protecting surrounding factlities and any potentially affected communities The Project
Manager’s specific health and safety duties include the following

. Managing the development and implementation of the site specific HASP and Activity Hazard
Analyses,

. Performing periodic on site inspections to make certain that the HASP 1s being followed,

. Coordinating with the Site Safety Officer and Health and Safety Supervisor on health and safety
matters,

e Ensuring that resources are available for all health and safety requirements,

. Providing the appropriate monitoring and safety equipment necessary for implementing this
HASP,

. Suspending field activities if health and safety of personnel are endangered pending an evaluation
by the Site Safety Officer or the Health and Safety Supervisor,

o Suspending field activities for radiological safety issues and consulting with Radiological Safety

oy A g e o
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Table 2 1
Project Phone List
Company/Title Phoiie | Pager | Kadio Home |

Adkins Rch | KH RCT ©2397 o - :
mve RMRS Contractor HSS 3719 938-1809
Allendorf Brett KH Transportation 4330

Anderson Jerry RMRS Rad Coordinator G438 437
[Bahl Robert KHRCT 2397 .

Barnes Dave - and Salety Specialist L15) 33542 3738 989-600:

Batson Cherry RMRS  Sitc Access Coordinator BT | 6128 4633213

nant Tansportation 4530 - -
Boitnott Clarence RA - Transportation 4330 -

Broussard Marla RMRS  Ficld Operations Manager 6007 4010 3740 | 3(

Casillas Andrea RMRS - Ficld Operations Yard 5302 1227 3802 -
Chandler Skip RMRS ™ HZS Team Leader 66713 3806 | 1659 | 432-4199
Cinillo Russ RMRS Bldg 891 Wator 1 reatment 3876 | 41T | 37163 | 4316

Cowdery Craig “RMES - Broject Support B 3% Ky 7k .

Coyne Dan RMRS - Maintenance byl iy 7] 3411 -

Demos Nick RMRS - Project Support 4603 3842 1810 -

DiGregorio Greg RMRS - Quality Assurance 3653 1732 -

Fanning Joe ranaportation 43530 B :

Garcia Rich SEG - Wasic Tech Supervisor &6 | 1% | 4838
Gillespic Ken RTG Sitc Salety Officer 3336 | 4007 | I3 | 6657607 |

erring Je KT - Transporiation 4330 ‘

Hintz Steve Byncorp - I ransportation Foreman 4530 | 4269 4106 |

Hipsher Tim SSOC  Rad Operations Foreman 2397 3369 3271 r

H Johnston J KH RCT 2397 f‘

Jenkins Ken RMRS H&S Team Leader 5374 7483 | 4303 | T |
Kothlow Neil KA Transportation 4330 ‘
Lindsey Tom RMRS ™ Project Support 3703 (7] 3776

inter Kerry mrlmwmﬁon 3330 - -
Mote Kathy 2397 -

Newsom Scott Tological Engincer 8148 W 328 | 460-1680 |

Parson Cary RH Excavation Specialist 157 559 4333 B

Patnoe Carol KA~ Alr Quality 2440

Paton lan RMRS Surface Water 3680 | 3338 - -
Pepping Mike RMRS Wastc Generator 3078 Ta6a 3808 7RIS |
Russell Wade "KTG - Health and Salety Specialist 36 | 6136 | 3TB | 4310668 |
[Salomon Hopt RMRS Sampie/Wastc Manager 6627 5129 379 | 61-0838 |

himpf Lou KH  Transportation 4330 -

Schreckengast Peggy RMRS - HES Supervisor €790 3039 | 3702 | 44-1264 |

Sicben Ann KH  Program Manager 9886 4482 Ky () 8314320 1

Sproles Waync RMRS  Project Manager TR0 | 1345 | TRE | 2355588 |
[ Stoner Norm KA Environmental Lab 4289 82825

([ Stovall Kent KH RCT pkl 7] ,
o sam . T S B e e e e
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Table 2 1
Project Phone List (cont )

Name Company/Title Phone Pager Radw Home
Tyson Ann RMRS VP Env Restoration ~4829 1011 4202475
Ubias Lorenzo SSOC RMRS Rad Safety Sec Mngr 8231 5507
Wood Mark RMRS Field Supervisor 6689 5904 3796 670-8928
Yeater Judy KH RCT 2397

24

Suspending individuals from field activities tor infractions of the HASP pending an evaluation
by the Site Safety Officer and/or the Health and Safety Supervisor

Ensuring that proper controls and work practices are in place following any unanticipated hazard
or condition including necessary changes to the HASP or Activity Hazard Analyses,

Escorting employees with injuries or ilinesses to RFETS Medical

Implementing emergency procedures as required and

Assisting n accident investigations and implementing corrective actions to any unsate conditions

HEALTH AND SAFETY SUPERVISOR

The Health and Safety Supervisor 1s responsible for overall compliance with and implementation of the
HASP The Health and Safety Supervisors responsibilities are as follows

Develop health and satety requirements for the project,

Assist 1n the development of the site specific Activity Hazard Analyses and the HASP,
Approve the site specific Activity Hazard Analyses and the HASP

Approve all changes to the site specific Activity Hazard Analyses and the HASP,

Provide health and safety assistance to the Site Safety Officer (SSO) and Health and Safety
Specialists (HSS)

Provide assistance to the SSO and HSS in addressing health and safety issues which cannot be
solved 1n the field

Conduct weekly health and safety inspections ot the project,

Ensure prompt reporting of all accidents and incidents and

Maintain all required health and satety statistical information pertinent to employee hours worked
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25 SITE SAFETY OFFICER (8S0)

The SSO 1s responsible for on site compliance with and implementation of the HASP The SSO and
ultimately the Project Manager are responsible for the safe conduct of operations The specific heaith
and safety duties of the SSO include the following

26

Develop the site specific Activity Hazard Analyses and the HASP,

Reporting to the Health and Safety Supervisor and the Project Manager on health and safety
matters,

Providing a copy of the HASP to all field crews,

Ensuring that current medical clearance and training documentation s available,

Obtaining required health and safety equipment and maintaining equipment on the site,
Conducting daily pre-work health and safety briefings,

Conducting daily site health and safety inspections and immediately correcting all deficiencies,
Supervising the Health and Safety Specialists,

Immediately reporting all safety-related incidents or accidents to the Health and Safety Supervisor
and the Project Manager,

Overseeing or conducting required health and safety monitoring such as air contaminant, noise,
and heat or cold stress monitoring,

Maintaining a health and safety log including monitoring results and observations,

Suspending work or otherwise limiting personnel exposures if this HASP appears to be unsuitable
or 1nadequate, or if the health or safety of personnel 1s endangered, and

Implementing emergency procedures as required

HEALTH SAFETY SPECIALIST (HSS)

The HASP for the Mound Site Source Removal is implemented by the HSS The specific health and
safety duties of the HSS include the following

Assisting the Site Safety Officer 1n implementing the HASP,

Reporting to the Site Safety Officer and the Field Supervisor on health and safety matters,
Assisting the Site Safety Officer 1n conducting daily pre-work health and safety briefings,
Immediately reporting all safety-related incidents or accidents to the Site Safety Officer and the
Field Supervisor,

Conducting required health and safety monitoring such as air contaminant, noise, and heat or cold
stress monitoring,

Maintaining a health and safety log including monitoring results and observations,

Directing personnel to change work practices if existing practices are deemed to be hazardous to
the health and safety of personnel, and

Implementing emergency procedures as required

EEN e e P Te Y Mf; B s sy o e
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27 FIELD SUPERVISOR

The Field Supervisor, in coordination with the Project Manager and the Site Safety Officer, will be
responsible for the implementation of this HASP This will include communicating site requirements to
all on site project personnel The Field Supervisors specific health and safety duties include the
following

° Enforcing the requirements of the HASP,

. Suspending work, as required, to ensure personal safety and protection of property, or where life
or property-threatening non-compliance with safety requirements 1s found,

o Ensuring site permits are obtained before work begins at each site,

. Notifying the Project Manager of any accidents, spills, or emergencies,

. Informing facility personnel of activities that will be carried out on a particular day,

. Communicating with the Site Safety Officer about the schedule of work at the facility,

. Ensuring that all site personnel have been given the proper medical clearance,

. Ensuring that all site personnel have met appropriate training requirements and have the
appropriate training documentation at the site,

o Conducting daily site health and safety inspections and reporting all unsafe conditions to the Site
Safety Officer,

. Implementing corrective actions to any unsate conditions and

i Implementing emergency procedures as required

28 RADIOLOGICAL CONTROL TECHNICIANS AND RADIOLOGICAL ENGINEERING

The radiological engineer and radiological control technmicians (RCTs) will be responsible for
implementation of the HASP This includes communicating site radiological conditions to all on site
project personnel and consultation with the Field Supervisor and the Project Manager The specific duties
of the Radiological Engineer and the RCTs include the following

. Implementing radiological guidelines,

o Preparing the Radiological Work Permits (RWP) and posting the area appropriately,

. Coordinating and documenting activities to limit radiation exposures to levels that are As Low
As Reasonably Achievable (ALARA),

. Performing radiological surveys of soils equipment, and personnel,

° Performing radiological air monitoring,

. Documenting and submutting copies of all formalized radiological surveys and air monitoring data
to the Project Manager or Field Supervisor,

o Maintaining a log ot pertinent observations, and

. Suspending work 1n accordance with the Radiological Work Permit (RWP) if health or safety of

personnel or the environment 1s endangered
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29 SUBCONTRACTORS
Subcontractors will implement and follow this plan The following specific responsibilities are included

. Attend site specific orientation and follow the requirements set forth in this plan,

. Provide Site Safety Officer with copies of Material Safety Data Sheets (MSDS) for all hazardous
chemucals brought on the site, and

4 Provide copies of all required training and medical authorizations to the Site Safety Officer
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30 SITE INFORMATION
31 ROCKY FLATS ENVIRONMENTAL TECHNOLOGIES SITE (RFETS)
311 RFETS Location

RFETS s located in northern Jefferson County, Colorado, approximately 16 miles northwest of Denver

The cities of Boulder Broomfield, Westminster, and Arvada are located less than 10 miles to the north

northeast, east, and southeast, respectively RFETS consists of approximately 6,550 acres and occupies
Sections 1 through 4 and 9 through 15 of Township 2 South, Range 70 West 6th Principal Meridian

Major plant buildings are located within an RFETS security area of approximately 400 acres The
security area 1s surrounded by a buffer zone of approximately 6,150 acres RFETS 1s generally bounded
on the north by State Highway 128 To the east 1s Jefferson County Highway 17, also known as Indiana
Street to the south dre agricultural and industrial properties and State Highway 72, and to the west 1s
State Highway 93 A RFETS location map 1s shown 1n Figure 3 |

312 RFETS Background

RFETS 1s a government-owned and contractor-operated facility that is part of the nationwide nuclear
weapons production complex It was operated for the U S Atomic Energy Commission (AEC) from
RFETS s inception 1n 1951, then known as the Rocky Flats Plant, until the AEC was dissolved 1n January
1975 Then, responsibility for Rocky Flats Plant was assigned to the Energy Research and Development
Administration (ERDA) which was succeeded by the Department of Energy (DOE) in 1977 Dow
Chemical USA, an operating unit of the Dow Chemical Company, was the managing and operating
contractor of the facility from 1951 until June 30, 1975 Rockwell International succeeded Dow
Chemical USA from July 1, 1975 to January 1, 1990 EG&G Rocky Flats, Inc succeeded Rockwell
International and operated the plant from January 1, 1990 to July 1, 1995 The plant name was changed
to Rocky Flats Environmental Technologies Site in 1994 The plant has been operated by Kaiser-Hill
Company Incorporated since July 1, 1995

313 RFETS Operations

Prior to 1992, production activities included fabrication of nuclear weapons components from beryllium,
plutonium, stainless steel, and uranium, assembly of components and chemical recovery and purification
of recyclable transuranic radionuclides Other activities included research and development in metallurgy
machining, nondestructive testing, coatings, remote engineering, chemistry, and physics The major
classes of waste generated includes hazardous waste, radioactive waste, and mixed (hazardous and
radioactive) waste Currently the mission at RFETS i1s decontaminating, decommussioning, and
environmental restoration
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Figure 3 1
RFETS Site Location Map
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32 THE MOUND SITE (IHSS 113)
321 The Mound Site Location

The Mound Site 1s located north of Central Avenue, and east of the protected area (PA) fence For the
purpose of this HASP, the Mound Site will be broken down into two areas, the excavation and the
Contaminated Soil Feed Stockpile (CSFS) which 1s located approximately 600 feet to the east of the
Mound Site proper Map of the site are illustrated 1n Figures 3 2, 3 3, and 3 4

322 The Mound Site Background

Between 1954 and 1958 approximately 1,405 drums were placed at the Mound Site and covered with soil,
thus generating a mound The drums contained uranium and beryllium contaminated lathe coolant (a
mixture of approximately 70 percent hydraulic o1l and 30 percent carbon tetrachloride),
tetrachloroethylene (PCE), and trichloroethylene Historic information also indicates that some of the
coolant contained plutonium

In 1970 all drums were removed from the Mound Site along with some radiologically contaminated soil
Approximately 10 percent of the drums were thought to have leaked at the time of removal Solid
material was shipped offsite for disposal and lhiquids were sent to Building 774 for processing No
airborne radiological contamination was detected during the drum removal Soil from the excavation was
graded and the excess was placed 1n the landfill

As a result of the past acttvities numerous subsurface soil and groundwater characterization studies have
been conducted at the Mound Site These characterizations included the drilling of 22 boreholes, a soil
gas vapor survey, and the installation of seven groundwater monitoring wells The data from these
investigations indicate levels ot volatile organic compounds (VOCs), primarily tetrachloroethylene, in the
soll at levels requiring cleanup
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40 SCOPE OF WORK

The scope of work will involve site preparation and subsequent excavation of approximately 400 to 1,000
cubic yards ot contaminated soil using standard excavation equipment The soil will be transported to
and temporarily stockpiled in the CSFS, located approximately 600 feet east of the Mound Site (Figure
3 2) The CSFS 1s just south of where the thermal desorption treatment equipment will be mobilized to
process the soil  After excavation 1s completed, contaminated soil will be treated using a low temperature
thermal desorption remediation technology and stockpiled 1n the treated sotl stockpile area Treated soil,
upon confirmed attainment of performance goals, will be backfilled into the excavation Reclamation of
the stockpile, treatment, and excavation area will be performed to return these areas to improved natural
conditions The following 1s a breakdown of the tasks to be implemented during the source removal at
the Mound Site A task-specific hazard analysis 1s included 1n Section 5 § and task specific Activity
Hazard Analyses are included in Appendix B

41 TASK 1 - SITE PREPARATION

Most ot the site preparation will involve the installation of a culvert 1n the Central Avenue drainage ditch
and the subsequent backfilling of the ditch to provide a loading area during excavation of the Mound Site
The remainder of the work will consist of minor road improvements, and establishing work zones and
equipment infrastructure at both the excavation and the CSFS areas

The culvert nstallation, minor road improvements, and establishing equipment infrastructure are included
in this HASP for overall project continuity although the work does not involve radiological or chemical
hazards Work will be performed 1n accordance with all portions of this HASP with the exception of the
portions which address chemical and radiological hazards

Tasks to be completed during the installation of the culvert and conducting minor road improvements will
include

. Installing approximately two hundred feet of 30 culvert in the bottom of the Central Avenue
drainage ditch This will require excavating approximately one foot of the bottom of the ditch
to attain proper grade for the culvert Excavated soil will be placed on the northeast side ot the
mound excavation area to control incidental runon and runoff during excavation of the Mound
Site,

. Backfilling the Central Avenue drainage ditch to provide a loading area during excavation of the
Mound Site Backfilling the Central Avenue drainage ditch will require the removal of vegetative
soil scarifying the surface, compacting the fill material, and the use of a nuclear soil density
gauge to evaluate compaction, and

. Conducting minor road improvements along Central Avenue including the placement of road base
compacting and grading
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Tasks to be completed during the establishment of equipment infrastructure at both the excavation and
the CSFS include

. Constructing secondary containments to hold poly tanks that will receive stormwater from either
the Mound Site excavation or the plastic lined stormwater ditch surrounding the CSFS,
Staging poly tanks, pumps, generators, supplied air trallers and other muiscellaneous equipment,
Driving fence posts, ground rods, and equipment hold downs,

Moving and setting up jersey barriers,

Setting up exclusion zones (EZ) which for radiological purposes will be the soil contamination
areas (SCA), contamination reduction zones (CRZ) which will also contain the radiological buffer
area (RBA) including the stepoff pad, project support zones, and general site control zones, and
. Mobilizing heavy equipment

Activities required to support the culvert installation, minor road improvements, and establishment of
equipment nfrastructure will include the following

Operating heavy equipment and industrial fork trucks,

Wearing appropriate personal protective equipment,

Monitoring personnel for noise and heat/cold stress exposure,

Monitoring wind speed,

Controlling traffic when conducting minor road improvements along the edge of Central Avenue,
Spraying water to minimize dust,

Spraying ConCover® to stabilize the berm on the northeast side of the Mound Site, and

. Securing the work area at the end of each day

42 TASK2-INSTALLING STORMWATER DITCH AND REMOVING TOPSOIL AT CSFS

This task 1nvolves the installation of a plastic lined stormwater collection ditch and grading the topsoil
at the CSFS 1n preparation for stockpiling contaminated soil from the Mound Site excavation Activities
required to complete this task include the following

Working under the stipulations of a Radiological Work Permit

Operating heavy equipment,

Wearing appropriate personal protective equipment,

Performing CSFS EZ/SCA work area high volume radiological airr moaitoring,
Performing support zone perimeter low volume radiological air momtoring,
Performing radiological surveys on soils, and equipment,

Frisking personnel for radiological purposes,

Monitoring personnel for noise and heat/cold stress exposure,

Monitoring wind speed,
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43

Spraying water to minimize dust

Decontaminating equipment,

Performing personnel contamination control,

Managing waste such as disposable personal protective equipment, and
Securing the CSFS at the end of each day

TASK 3 - EXCAVATION OF CONTAMINATED SOIL

This task includes excavating approximately 400 to 1,000 cubic yards of contaminated soll A track
mounted excavator (trackhoe) will be used to excavate the soil  The contaminated soil will be placed
in a forty ton articulated dump truck and transported to the CSFS  Excavation activities will continue
until excavation verification samples indicate that soils equal to or above the VOC cleanup target levels
described in the PAM have been removed or the himiting conditions in the PAM have been encountered
Activities required to accomplish the excavation ot contaminated soil include the following

44

Working under the stipulations ot a Radiological Work Permit

Operating the excavator

Wearing appropriate personal protective equipment,

Performing excavation EZ/SCA perimeter high volume radiological air monitoring,
Performing support zone perimeter low volume radiological air monitoring,
Performing radiological surveys on soils, and equipment

Frisking personnel for radiological purposes

Conducting real-time air momtoring for VOCs and particulates,

Conducting personal ntegrated air sampling tor VOCs

Monitoring personnel for noise and heat/cold stress exposure

Monitoring wind speed,

Spraying water to minimize dust,

Pumping incidental stormwater from the excavation,

Decontaminating equipment,

Performing personnel contamination control,

Managing waste such as disposable personal protective equipment, and

Securing the excavation at the end ot each day and during the treatment of contaminated soil

TASK 4 - TRANSPORT AND DUMPING OF CONTAMINATED SOIL

This task 1nvolves the use of a forty ton articulated dump truck to transport contaminated soil from the
excavation to the CSFS To ensure safe movement of the truck, a Traffic Management Plan has been
prepared and resides in the Field Implementation Plan (FIP) In addition, the Site Safety Officer will
escort every load of soil to ensure prompt response to any spills and to momtor for VOCs and
particulates The torty ton articulated truck will be dumped 1n a manner which himuts tire contact with
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contaminated soil  Activities required to accomplish the transport and dumping of contaminated soil
include the following

Working under the stipulations of a Radiological Work Permit

Operating the forty ton dump truck,

Posting the dump truck as an SCA

Wearing appropriate personal protective equipment,

Closing the northernmost lane of the East Access Road,

Posttioning flagpersons on the two north-south roads to control traffic during truck movement,
Spraying water when loading and prior to transport to minimize dust,

Escorting the dump truck to ensure prompt response should a spill or dast generation occur,
Performing CSFS EZ/SCA perimeter high volume radiological air monitoring,

Performing support zone perimeter low volume radiological air monitoring,

Performing radiological surveys on soils, and equipment,

Frisking personnel for radiological purposes,

Conducting real time air monitoring for VOCs and particulates,

Conducting personal integrated air samphing for VOCs,

Monitoring personnel for noise and heat/cold stress exposure,

Spraying water when dumping soil to mimmize dust,

Decontaminating equipment,

Performing personnel contamnation control, and

Managing waste such as disposable personal protective equipment

45 TASK 5 - MANAGEMENT OF CONTAMINATED SOIL FEED STOCKPILE

This task involves the management of the contaminated soil at the CSFS To facilitate efficient loading
of the CSFS, a front end loader will be utilized Management of the CSFS also includes the pumping
of incidental water from the stormwater collection system and covering the CSFS with a water-resistant
tarpaulin at the end of the shift Activities required to accomplish the loading and management of the
CSFS include the following

. Working under the stipulations of a Radiological Work Permit

. Operating the front end loader,

Wearing appropriate personal protective equipment,

Performing CSFS EZ/SCA perimeter high volume radiological air monttoring,

. Performing support zone permeter low volume radiological air monstoring,
. Performung radiological surveys on soils, and equipment,

. Frisking personnel for radiological purposes,

. Conducting real-time air montoring for VOCs and particulates,

. Conducting personal integrated air sampling for VOCs,
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. Monitoring personnel for noise and heat/cold stress exposure,

. Spraying water when dumping and moving so1l to mmnimize dust,

. Covering the CSFS with a water-resistant tarpaulin

. Pumping incidental water from the stormwater collection system,

] Decontaminating equipment,

. Performing personnel contamination control,

. Managing waste such as disposable personal protective equipment, and

. Securing the CSFS at the end of each day
46 TASK 6 - EXCAVATION VERIFICATION SAMPLING

Excavation verification samples will be used to establish the post-action condition of the soils at the
boundaries of the excavation Samples will be collected and analyzed for the VOC contaminants of
concern as described in the Sampling and Analysis Plan Since the existing characterization data indicates
that metals and semi-volatile contaminants are below cleanup levels 1n the trenches, no further soil
sampling will be done for those constituents Activities required to accomplish this sampling include the
following

. Working under the stipulations of a Radiological Work Permit

. Operating the excavator,

. Wearing appropriate personal protective equipment,

] Performing excavation EZ/SCA perimeter high volume radiological air monitoring,
. Pertorming support zone perimeter low volume radiological air monitoring,

. Performing radiological surveys on soils, and equipment,

. Frisking personnel for radiological purposes,

. Conducting real-time air monitoring for VOCs, and particulates,

. Conducting personal integrated air sampling for VOCs,

. Monitoring personnel for noise and heat/cold stress exposure,

. Decontaminating the excavator bucket

. Sampling from the excavator bucket,

. Decontaminating sampling equipment,

] Performing personnel contamination control,

. Managing waste such as disposable personal protective equipment and sampling equipment, and
. Packaging the samples for shipment,

47 TASK 7 - DECONTAMINATION OF EQUIPMENT

All matenals and equipment 1n contact with soils will require decontamination prior to release from the
EZ/SCA at either the excavation or CSFS and prior to free release from RFETS to off site locations
Decontamination methods will vary depending on the location and extent of contamination and
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effectiveness will be determined by visual inspection, radiological surveys and volatile organic compound
monitoring At the discretion of the Praject Manager, items may be decontaminated 1n the field or
transferred to the Main Decontamination Facility Activities required to decontaminate heavy equipment
and materials include the following

Working under the stipulations of a Radiological Work Permit

Staging heavy equipinent,

Wearing appropriate personal protective equipment,

Performing excavation or CSFS EZ/SCA perimeter high volume radiological air monitoring,
Performung excavation or CSFS support zone perimeter low volume radiological air monitoring,
Performing radiological surveys on equipment,

Frisking personnel for radiological purposes,

Conducting real-time air monitoring for VOCs and particulates,

Conducting personal integrated air sampling for VOCs if necessary,

Monitoring personnel for noise and heat stress exposure,

Establishing a portable decontamination station with secondary containment,

Transferring items to the Main Decontamination Facility,

Spraying water at low or high pressures,

Wiping or scrubbing,

Performing personnel contamination control, and

. Managing waste such as disposable personal protective equipment and decontamination fluids

48 TASK 8 - SOIL TREATMENT

Soil will be treated using a low vacuum low temperature thermal desorption system (TDU) operated by
a treatment subcontractor The TDU will be assembled and operated m the TDU area as shown 1n Figure
32 The TDU 1s a batch treatment system that is capable of desorbing contamunants under a non-
oxidative atmosphere and low temperature such that the desorbed contaminants do not degrade and
generate thermal or oxidative by-products The CSFS 1s located proximal to the TDU site allowing short
staging time prior to treatment in the TDUs Operation of the TDU system will be addressed 1n an
additional Health and Safety Plan which will be prepared by the treatment subcontractor and approved
by the RMRS Project Manager, RMRS Radiological Coordinator, RMRS Health and Safety Supervisor,
RMRS Radiological Safety Section Manager, and SSOC Radiological Engineering

49 TASK 9 - POST TREATMENT VERIFICATION SAMPLING

Post treatment verification samples will be taken by the treatment subcontractor to verify compliance with
treatment standards Samples will be collected and analyzed for the VOC contaminants of concern as
described 1n the SAP Since the existing characterization data indicates that metals and semu-volatile
contaminants are below cleanup levels, no further soil sampling will be done for those constituents Post
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treatment verification sampling will also be addressed in the Health and Safety Plan prepared by the
treatment subcontractor

410 TASK 10 - TRANSPORT AND BACKFILL OF TREATED SOIL

This task involves the loading of conventional dump trucks with front end loaders to transport soil from
the treated soil stockpile to the excavation To ensure safe movement of the trucks, a Traffic
Management Plan has been prepared and resides in the FIP In addition, the Site Safety Officer will
escort every load of soil to ensure prompt response to any spills  Activities required to accomplish the
transport of treated soil include the following

. Working under the stipulations of a Radiological Work Permit

] Operating the front end loader and dump trucks

o Posting the dump trucks as SCAs

. Wearing appropriate personal protective equipment

. Performing excavation or CSFS EZ/SCA perimeter high volume radiological air monitoring,
. Performing excavation or CSFS support zone perimeter low volume radiological air monitoring,
. Performing radiological surveys on equipment,

o Frisking personnel for radiological purposes,

° Conducting real-time air monitoring for VOCs and particulates,

. Monitoring personnel for noise and heat stress exposure,

. Spraying water when loading and prior to transport to mimmze dust,

. Escorting the dump truck to ensure prompt response should a spill or dust generation occur,
. Closing the northernmost lane of the East Access Road,

. Positioning flagpersons on the north-south road to control traffic during truck movement,

. Spraying water when dumping and moving soil to minimize dust, and

. Performing personnel contamination control

411 TASK 11 - DECONTAMINATION OF EQUIPMENT

Thus task will be 1dentical to the previous decontamination task except that no VOC contaminated soil will
be present and respiratory protection must comply with the RWP for any radiological concerns that may
be present when decontaminating
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412 TASK 12 - SITE RECLAMATION

Once treated soils are returned to the excavation site, topsotl will be returned to both the excavation and
CSFS areas The topsoll will be graded and the areas will be revegetated with an appropniate seed
mixture in order to return them to improved natural condition The seed mixture will be covered to
prevent wind dispersal and promote germination Fencing, fence posts, and other material or equipment
will then be removed

Working under the stipulations of a Radiological Work Permit

Operating heavy equipment,

Wearing appropriate personal protective equipment,

Performing excavation and CSFS EZ/SCA work area high volume radiological air monitoring,

Performing excavation and CSFS support zone perimeter low volume radiological air monitoring,

Performing radiological surveys on materials, and equipment;

Frisking personnel for radiological purposes,

Monitoring personnel for noise and heat/cold stress exposure,

Monitoring wind speed,

Spraying water to mimimize dust,

Decontaminating equipment;

Performing personnel contamination control,

Managing waste such as disposable personal protective equipment,

o Performing field instrument for the detection of low energy radiation (FIDLER) surveys of
treatment and excavation areas, and

. Securing the excavation and CSFS at the end of each day
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50 HAZARD ASSESSMENT

The hazards associated with operations at the Mound Site include hazardous substances (chemical and
radiological), biological hazards and physical hazards

51 CHEMICAL HAZARDS

Based on site history and analytical sample results as summarized in the PAM, chemical of concern
(COCs) have been 1dentified at the Mound Site Table 5 1 presents the physical and chemical
charactenistics for the COCs The Occupational Safety and Health Adminmistration (OSHA) Permissible
Exposure Limits (PELs) and the American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold Limit Values (TLVs) will be used to evaluate potential exposure to the COCs  When
presented the PELs and TLVs are the most recent published values MSDSs for chemical products used
on site are included in Appendix C

The primary exposure pathway for the COCs 1s the inhalation of vapors or contaminated dust particles

The second exposure pathway 1s skin or eye contact or absorption The majority of the COCs are VOCs
at normal ambient temperatures and will volatilize into the breathing zone The COCs could also become
airborne 1n the breathing zone as a result of contaminated dust Air momtoring will be conducted to
locate control and reduce the potential for exposure (monitoring requirements are presented 1n Section
7 3) Dust suppression techniques such as water spraying and caretul soill handling shall be used to
reduce potential exposures to contaminated airborne dust The use of level B personal protective
equipment will be used to prevent inhalation and skin or eye contact with the COCs Personnel may be
exposed to accidental ingestion of contaminants by hand to mouth transfer after contact with contaminated
materials Ingestion of contammnants will be controlled on the site by specific prohibitions, work
practices, and requirements for decontamination Potential collocated worker exposures will be controlled
by continuous EZ/SCA perimeter air monitoring for VOCs and particulates

511 Volatile Orgamic Compounds (VOCs)

The volatile organic compounds of concern are, Carbon Tetrachloride, Methylene Chloride,
Tetrachloroethylene (PCE), and Trichloroethylene (TCE) The maximum VOC concentrations in soil or
groundwater at the Mound Site are shown 1n Table 5 2 The primary exposure route of these VOCs 1s
inhalation of vapors
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Table 5 1 (Continued)
Physical and Chemical Characteristics of Chemicals of Concern

Key

ACGIH Amernican Conference of Governmental Industnal Hygienists

BP Boiling pomnt

C Ceiling Concentration shall not be exceeded at any time

CNS Central nervous system

Fl pt Flash point the temperature at which the liquid phase gives off enough vapor to flash when exposed to an
external igmtion source Closed cup unless otherwise noted

FRZ Freezing pownt for hiquids and gases °F

IDLH Immediately Dangerous to Life and Health Maximum concentration from which one could escape within
30 muinutes without experiencing any irreversible health effects

IP Ionization potential eV (electron volts)

LEL Lower explosive (flammable) mit in air % by volume

mg/m® milligrams per cubic meter

MW Molecular weight

NA Not applicable

OSHA Occupational Safety and Health Admnistration

PEL Permissible Exposure Limit Concentration 1s a time weighted average that must not be exceeded during
any 8 hour workshift of a 40-hour workweek (OSHA)

PPM Parts per milhon

Skin Potential significant contnibution to the overall exposure by the cutaneous route including mucous
membranes and the eyes either by contact with vapors or of probable greater significance by direct skin
contact with the substance

Sol Solubility in water at 68°F % by weight

Sp Gr Specific gravity at 68°F referenced to water at 39 2 F

STEL Short Term Exposure Limit A 15 minute average concentration which should not be exceeded at any time
durning a workday Exposure over the PEL or TLV up to the STEL should be no longer than 15 minutes
and should not occur more than four times per day There should be at least 60 minutes between
successive exposures in this range

TLV Threshold Limit Value Concentration that nearly all workers may be repeatedly exposed day after day
without adverse effect (Based on an 8 hour workday and 40-hour workweek) (ACGIH)

UEL Upper explosive (flammable) imit 1n air % by volume

VP Vapor pressure at 68°F in millimeters (mm) mercury (Hg) unless otherwise noted

References

Air Contaminants Permussible Exposure Limits (29 CFR 1910 1000)

American Conference of Governmental Industnal Hygienists Threshold Limit Values and Biological Exposure Indices

for 1995 to 1996

National Institute of Occupational Safety and Health Pocket Guide to Chemical Hazards June 1994
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Table 5.2
Maximum Concentrations of Volatile Organic Compounds
n
Soil or Water

Carbon Tetrachloride Soil Borehole 14495

Methylene Chioride Soil Borehole 14295

Tetrachloroethylene Soil Borehole 14295

| Trichloroethylene Groundwater Well 0174

512 Semi-Volatile Organic Compounds (SVOCs)

Semi-volatile organic compounds have been detected at low concentrations 1n subsurface soil samples at
the Mound Site Based on the low concentrations and low vapor pressures, inhalation of vapors is not
a probable route of exposure The exposure risk from inhaling contaminated dust particles 1s low and
will be further reduced through dust suppression, air monitoring, and respiratory protection Finally,
ingestion, contact, and absorption exposures are also considered low and will be greatly reduced through
effective work practices, personal protective clothing, decontamnation, and good personal hygiene After
careful evaluation, there are no semi-volatile compounds which are a chemical of concern

5 1.3 Polycyclic Aromatic Hydrocarbons (PAHs)

Polycyclic aromatic hydrocarbon compounds have been detected at low concentrations in subsurface soil
samples at the Mound Site Inhalation of vapors is not a probable route of exposure due to the low
concentrations and low vapor pressures As with SVOCs, the exposure risk from inhaling contaminated
dust particles 18 low and will be further reduced through dust suppression, air monitoring, and respiratory
protection Ingestion, contact, and absorption exposures are also considered low and will be greatly
reduced through effective work practices, personal protective clothing, decontamination, and good
personal hygiene After careful evaluation, there are no polycyclic aromatic hydrocarbon compounds
which are a chemical of concern

PR . - a2
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514 Polychlorinated Biphenyls (PCBs)

Polychlorinated biphenyls, formerly used as a component in hydraulic fluid, have been detected in
subsurface soil samples at the Mound Site at concentrations up to 5 2 ppm They are potent liver toxins
and have low acute toxicity but can accumulate in fatty tissue leading to delayed health effects Exposure
to PCB s may occur through ingestion, contact, or absorption if workers are in direct contact with soil
or materials containing PCBs Ingestion, contact, and absorption exposures are considered low and will
be greatly reduced through effective work practices, personal protective clothing, decontamination, and
good personal hygiene Due to the low vapor pressure of PCBs inhalation of vapors 1s not a probable
route of exposure Inhalation of PCBs bound to dust particles 1s possible, but the exposure risk 1s low
and will be further reduced through the dust suppression and respiratory protection After careful
evaluation, there are no polychlorinated biphenyl compounds which are a chemical of concern

515 Metals

Various metals have been detected in subsurface soill samples at the Mound Site Based on the
concentrations detected, the potential of exposure 1s low and does not warrant a possible risk for
exceeding action levels

The radioactive metals Americium, Plutonium, and Uranium were evaluated for chemical toxicity hazards
as well as radioactive toxicity hazards For each of these metals, the radiological hazard 1s greater than
the chemucal toxicity hazard The controls in place to limit radiological exposure are more protective
than controls that would be established to ensure protection from the chemical toxicity hazards presented
by Americium, Plutonium, and Uranium

52 RADIOLOGICAL HAZARDS

Based on analytical sample results as summarized in the PAM, above-background concentrations of
Americium-241, Plutonium-239/240, Uramum-233/234, Uramwum-235, and Uranium-238 have been
identified 1n subsurface soils at the Mound Site The physical and chemical characteristics of the
radionuclides are presented 1n Table 53 Maximum concentration of radionuclides detected in the soil
at the Mound Site are listed in Table 5 4

Radiological hazards, including potential collocated worker exposure, associated with the Mound Site will
be controlled by the use of a RWP, real time contamination detection instruments, perimeter high volume
air monitoring, vicimty low volume air monitoring, dust suppression, bioassay, and external dosimetry

The radiological hazards can be broken down into two distinct categories external radiation exposure

and internal radiation exposure Based on process history knowledge and characterization data at the
Mound Site the total expected exposure to workers 1s less than Smrem
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Table 5§ 4
Maximum Concentrations of Radionuchides
m Soil

Radionuchde Concentration (pCi/g)
Amerum - 241 03572 Soil Borehole 14295
Plutomum - 239/240 1 905 Soil Borehole 14295
Uranium - 233/234 18 41 Soil Borehole 14295
Uranium - 235 1376 Soil Borehole 14295
Uranium - 238 101 1 __J Soil Borehole 14295
————e

5§21 External Radiation Exposure

Beta and gamma radiations are emtted by the radionuchides which are present in the soils at the Mound
Site  However, the hazard associated with the level of beta radiation in the Mound Site soils 1s minimal
External beta radiation cannot penetrate beyond the shallow layers ot the skin or the lens of the eye and
so assoclated hazards are confined to these areas Eye and skin exposure to external beta radiation 1s
greatly reduced or eliminated through the use of eye protection and personal protective clothing

External gamma radiation, unlike beta radiation readily penetrates deep into the body and 1s therefore
hazardous to internal organs However, the hazard associated with the level of gamma radiation 1n the
Mound Site soils is mimimal Clothing and eye protection are not effective at reducing external gamma
radiation exposure Four accepted methods to minimize gamma exposures are

] The use of shielding between personnel and the radiation source,
U Minimizing time 1n the radiation area,

. Maximizing distance from the radiation source, and

. Reducing or minimizing the source of radiation

Due to low levels of gamma radiation external shielding designed to reduce gamma radiation exposure



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Manual /RMRS-96-006
Site Specific Health and Safety Plan Re'vnmon No gF RS- !
Source Removal at the Mound Site Page 30 of 77

will not be necessary for workers at the Mound Site Should external radiation be of concern, the most
effective methods of reducing worker exposure to external gamma radiation will be by posting areas
where elevated gamma exposure rates exist and limiting the amount of time workers spend n these areas
Work assignments will be evaluated to ensure that personnel are mamtaining a maximum possible distance
from radiation sources

§2.2 Internsal Radiation Exposure

Alpha radiation 18 the primary radiation hazard which may be present at the Mound Site Alpha
radiation, due to its relatively large mass and charge, does not pose-an external hazard and will not
penetrate the outer layer of dead skin cells However, alpha radiation 1s a significant internal hazard due
to the large amount of energy deposited 1 small, localized areas of internal organs Alpha radation 18
principally admitted to the body by mnhalation of airborne contamination but ingestion, injection, and
absorption of surface contamination through the skin are also possible Radioactive contamunation
existing in the form of loose material is capable of migrating or being transported by a variety of
mechanisms such as movement of personnel, vehicles, equipment, and wind

Arr particulates that are suspended or have settled out on horizontal surfaces (equipment) and have been
resuspended pose an inhalation hazard Drinking contaminated water, eating contaminated food, and/or
transferring contamination to the mouth pose an ingestion hazard Abrasions, lacerations, or plinctures
of the skin resulting from contact with contaminated surfaces pose an injection hazard Absorption
hazards exist when radioactive 1sotopes are chemically incorporated i a substance that 1s able to permeate
the skin

Exposure to radioactive contamination and the potential for internal contamination will be controlled by
the proper use and removal of PPE, admmstrative controls in radiological controlled areas including
prohibitions against smoking, eating, drinking and chewing, and proper use of respirators when airborne
contamination above prescribed limuts 1s suspected

53 BIOLOGICAL HAZARDS

During field work at this site, personnel may encounter a wide vaniety of insects including bees, wasps,
mosquitoes, and spiders

Stings of bees and wasps may cause serious allergic reactions in certain mndividuals Personnel with
known insect allergies or sensitivities should notify the SSO before field work begins Ticks are parasites
that feed on the blood of an animal/human host and can carry several severe diseases, the least severe
bringing several days of fever and pain and the worst causing brain damage Poisonous snakes or spiders
may also be encountered at the site  Personnel should visually check before reaching into a covered area
and walking through grassy areas If a person is stung/bitten by a bee, wasp, snake, or spider, cal
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extension 2911, notify the Site Safety Otficer or Field Supervisor, and immediately transport the person
to the RFETS medical center

54 PHYSICAL HAZARDS
The following sections discuss physical hazards and the measures to be taken to control the hazards
541 Heavy Equipment Hazards

The operation of heavy equipment poses a hazard to personnel, equipment, and property Control
measures for the safe operation of heavy equipment will include

. Heavy equipment trom off site vendors will be inspected by Skip Chandler, RMRS Health and
Safety, or his designee prior to entering RFETS

. Hoisting equipment trom oft site vendors will be inspected by Skip Chandler RMRS
Health and Safety, or his designee prior to entering RFETS,

. On site heavy equipment will be inspected by Skip Chandler RMRS Health and Safety or his
designee prior to entering the Mound Site

. Heavy equipment will have roliover protection systems

L Operators will be properly trained in the use and limitations of the specific pieces of heavy
equipment being operated,

A Heavy equipment will be inspected by the operator prior to the beginning of each shift and an
inspection checklist will be completed

o Seat belts will be worn by heavy equipment operators at all times,

i Establishing heavy equipment roadways and operating areas

. Ground personnel will wear orange reflective vests and hard hats when heavy equipment 1s 1n use,

. Personnel will remain at least twenty teet from all heavy equipment while they are 1n operation
and maintain line ot site with the operator,

o When sampling or obtaining FIDLER readings at the excavator or front end loader buckets the

operator will set the bucket on the ground, disengage the hydraulic system, set the parking brake,
and give a hand signal indicating that ground personnel may approach,

. At no time will any personnel position themselves under hydraulically operated equipment or
loads and

. The backing up of all heavy equipment will require a spotter to ensure that the path of travel is
clear

RV (e |
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542

Excavation Hazards

Excavations pose a hazard due to cave-ins, shps, trips, falls, and underground utilities Measures used
to control these hazards include

The preparation and approval of Soil Disturbance Permits which address overhead and
underground utility hazards,

The excavation will be inspected by a competent person prior to each shift, during each shift, and
immediately after any rain or snow storms or other hazard increasing occurrences,

Heavy equipment entry into the excavation will not be permtted,

The excavator will be operated in accordance with the manufacturers recommendations in regards
to safe operating distances from the excavation,

At no time will the counterweight on the excavator be positioned above the open excavation,
A spotter will be present during all excavation activities,

Personnel entry into the excavation will not be permitted,

Personnel will stay a2 minimum of six feet away from the edge of the excavation,

Personnel closer than six feet to the excavation must wear a full body harness and lifeline attached
to an approved anchorage point, and

Equipment, except the excavator, will be kept a mimimum of six feet away from the edge of the
excavation

5§ 4.3 Noise Exposure Hazards

Work at the site will expose personnel to high noise levels from the operation of heavy equipment and
hand tools Excessive noise exposure can cause both temporary and permanent effects on hearing The
temporary effects of excessive noise include ringing n the ears, interference with communication, and
hearing threshold changes The effect of long-term excessive noise inclades varying degrees of noise-
induced hearing loss Measures used to control notse exposure hazards will include

Noise momitoring to determme employee exposure,

Hearing protection for exposures of greater than 85 dBA for any length of time,

Noise monitoring to confirm the effectiveness of the hearing protection worn, and

Noise dosimetry to determine employee exposure and whether participation in the Hearing
Conservation Program 1s required The Hearing Conservation Program includes both tramming

and audiometric testing
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5§44 Heat and Cold Stress Hazards

During operations there 1s a potential for worker exposure to serious temperature extremes These
environmental conditions increase the risk of heat or cold stress during field activities Measures used
to control heat stress exposure will include

. Briefing employees on the causes, prevention, signs/symptoms, and treatment of heat stress
. Monitoring for exposure to heat stress using a Wet Bulb Globe Thermometer (WBGT),

. Proper monitoring of employee physiology including heart rate and oral temperature,

. Wearing ice vests or other RMRS approved measures,

. Instituting a work-rest regimen based on the KH Heat Stress Program (see Appendix D), and
. Providing personnel with a shaded break area and cool liquids

Measures used to control cold stress exposure will include

. Briefing employees on the causes, prevention, signs/symptoms and treatment of (old stress

° Monitoring for exposure to cold stress using a dry bulb thermometer and anemometer,

. Wearing adequate insulating dry clothing when the air speed and temperature result in an
equivalent chill temperature of <40°F,

. Changing wet clothing,

. Instituting a work-warming regimen based on the ACGIH guidelines (see Appendix D) when the
equivalent chill temperature 15 <19 4°,

. Providing personnel with a heated break area and warm sweet drinks, and

. Taking special precautions when handling evaporative liquids such as gasoline at equivalent chill

temperatures <39 2°F
545 Personal Protective Equipment (PPE) Hazards

PPE will be required for most activities placing a physical and mental strain on the wearer When PPE
such as SCBAs, airline respirators, gloves, shoe covers, and protective anti-C coveralls are worn,
visibility, hearing, manual dexterity, and communications are impaired Additionally, the risk of heat
stress increases Measures used to control these hazards will include

° PPE will be inspected prior to use,

. Keeping the work area clear of trip hazards through diligent housekeeping,

. Providing radios for communication,

o Developing hand signals for communication Personnel will be briefed on hand signals during
the Level B respirator training session, and

. Monitoring for and preventing heat stress as described above
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5§46 Overhead Power Line Hazards

Special precautions must be taken when working or operating heavy equipment in the vicinity of overhead
electrical power lines Contact with electrical power lines can cause shock, burns, or death Measures
used to control overhead power line hazards will include

] Assume all overhead lines are energized,
Heavy equipment will be operated with a 10° minimum clearance between the power lines and
any part of the equipment, and

U Strictly adhering to RFETS Health and Safety Practices Manugt (HSP) HSP-2 08, "Lock Out/Tag
Out" when conducting lock out/tag out operations on overhead lines

547 Vehicular Traffic Hazards

Employees will exhibit spectal caution when working along active roadways Measures used to control
traffic hazards will include

Wearing orange vests,

Positioning flagpersons along active roadways to control traffic,
Closing roads as needed,

Placing jersey barriers around regularly occupied work areas

548 Portable Electric Generator Hazards

Due to a lack of permanently installed electrical power, portable electric generators will be used
extensively during the project Generators will be used to power portable hand tools, pumps, and the
perimeter radiological air samplers Measures used to control the hazards associated with the use of
generators will include

. Extension cords will be intended for outdoor use, inspected by the user, and protected from
unnecessary damage,

o Any extension cords which show signs of damage or deterioration will be immediately removed

from service,

Generators will be equipped with GFCI outlets which will be tested daily by the user,

Generators will be properly grounded via a ground rod,

A 101b ABC fire extinguisher will be located next to all generators,

Refueling will be conducted at the beginning of the shift when the generators are cool, and

. Refueling will be conducted with the generator on the ground surface or with the generator
grounded to the fuel dispenser

T e i G, . ADE
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The RFETS Lock Out/Tag Out Program (HSP 2 08) will be strictly adhered to during the servicing and
maintenance of machines or equipment 1n which the unexpected energization or start up of the machine
or_equipment, or release ot stored energy could cause injury to personnel.

549 Hand Tool Hazards

The improper use of hand tools can result 1n injury to personnel and damage to property Measures used
to protect personnel and equipment will include

. Hand tools will be inspected by the user prior to use

. Hand tools will be used for their intended use and operated in accordance with HSP-12 10,

. Guards will be 1n place and no modifications will be made,

. Portable power tools will be plugged into GFCI protected outlets, and

. Portable power tools will be UL hsted and have a three wire grounded plug or be double
insulated

5 4 10 Compressed Gas Hazards

Compressed gas cylinders and systems pose a hazard to personnel and property due to unknown contents,
mususe and rupture The use ot compressed gas cylinders and systems during the project will be those
associated with the supplied airline respirators and SCBA systems Measures used to control the use of
compressed gas cylinders and systems will include

. Obtaining certification papers with all breathing air or other compressed gas shipments,

° Ensuring that all cylinders and systems are properly labeled,

. The air trailer attendant will inspect cylinders and systems prior to and during each shift,

. Heavy equipment operators will inspect heavy equipment mounted airline bottles prior to and
during each shift,

. Securing cylinders 1n the upright position, and

. Properly tightening all fittings and connections

54 11 Hoisting and Rigging Equipment Hazards

Hoisting and rigging equipment poses a unique hazard due to sudden fallure Measures used to control
the use of hoisting and rigging equipment will include

. Hoisting equipment from oft site vendors will be inspected by Skip Chandler, RMRS
Health and Safety, or his designee prior to entering RFETS,

. Operators will be properly trained in the use and limitations of the specific pieces of hoisting
equipment being operated,
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. Hoisting equipment will be inspected by the operator prior to the beginning of each shift and an
inspection checklist will be completed,

o Rigging equipment will be inspected by the user prior to use on a daily bass,

. Any nigging equipment which show signs of damage or deterioration will be immediately removed
from service,

. Ensuring that all rigging equipment is properly positioned,

. At no time will any personnel position themselves under hoisted loads, and

o Ground personnel will wear orange vests and maintain line of site with the operator

5412 Fork Truck Hazards

The operation of fork trucks pose a hazard to personnel, equipment, and property Control measures for
the safe operation of fork trucks will include

o Fork truck operators will hold a current Fork Truck Operator Permut,

. Fork trucks will be nspected by the operator prior to the beginnming of each shift and an
inspection checklist will be completed,

. Ground personnel will wear orange vests and maintain line of site with the operator, and

. All loads will be secured

5 4 13 Ladder Hazards

Work on ladders poses a hazard due to falls and ladder fatlure Control measures for the use of ladders
will include

o Ladder users will have current Ladder Safety Awareness training,

Ladders will be Type 1-A, Industrial Extra Heavy Duty or better;

Aluminum ladders will not be used 1n areas where there 1s electrical power equipment,

Three legged ladders are strictly prohibited,

Ladders will be inspected by the user prior to use on a daily basis,

Ladders which show signs of damage or deterioration will be immediately removed from service
. Ladders will be used for their intended purpose, and

. Work on ladders at heights greater than six feet will require evaluation from the SSO

5 4 14 Elevated Work Hazards

Unprotected elevated work at heights greater than six feet poses a hazard due to the potential for falls
Prior to wearing fall arrest equipment, attempts will be made to eliminate the hazard If, however the
hazard cannot be eliminated and fall arrest equipment must be worn, the following control measures will
be followed

s .
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. Personnel shall have current Fall Protection qualification,

A Fall arrest equipment will be inspected by the user prior to use on a daily basis,

. Fall arrest equipment which show signs of damage or deterioration will be immediately removed
from service, and

. The fall arrest system will consist of a full body harness, shock absorbing lanyard, and an

approved anchorage point
5 4 15 Flammable or Combustible Liquid Storage Hazards

Hazards associated with improper flammable or combustible liquid storage include fires and spills Work
controls involved with flammable or combustible liquid storage include

d Containers will be metal safety cans in good reparr,

. Containers will be equipped with spring loaded closing devices and flame arresters,
. Containers will be properly labeled, and

A Container will be stored in approved flammable storage cabinets when not 1n use

5 4 16 ConCover® Machine Hazards

During site preparation and at various times during the project a soil stabilizing product known as
ConCover® will be applied Hazards associated with the ConCover® machine include inhalation of silica
during the mixing of the two part solution, contact with rotating internal parts, exposure to high pressure
liquids, and falling from the unit while in transport Control measures for the use of the ConCover®
machine include

. At a minimum a full-facepiece air-purifying respirator with HEPA cartridges will be worn,

. Personnel will not reach into the machine during the mixing of the solution,

. At no time will the nozzle be pointed at any body part or other personnel, and

. Operators will ride only in the approved area while in transport and the restraint device(s) will
be 1n place

5 4 17 High Temperature, High Pressure Decontamination System Hazards

Should the use of a high temperature, high pressure decontamination system be required in the field
personnel will have current Pressure Safety II training and the following control measures will be
implemented

L] Personnel will be briefed on the use of the system,
. The wand, trigger mechanism, hoses, and temperature/pressure generating unit will be inspected
by the user prior to use
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] At no time will the wand be pointed at any body part or other personnel, and
. Polycoated Tyvek®, 16" high steel toed rubber boots, safety glasses, hard hat with face shield,
and nner and outer nitrile gloves will be worn at a minimum

§5  TASK BY TASK HAZARD ANALYSIS

Table 5 5 presents a task by task hazard analysis for each location based on the hazards listed in the
above sections The hazard evaluation for each activity i1s based on the following criteria

. Low - activities are likely to result in no exposure to chemcal, radiological, or biological
hazards Physical hazards are mmnimal

. Moderate ~ activities could possibly result 1n chemical, radiological, or biological exposures
below established exposure hmits Physical hazards exist but are controlled through effective
work practices

] High - activities could possibly result in chemical, radiological, or biological exposures near or
above established exposure hmits Physical hazards exist and exposure to the hazard 1s not
controlled

Table 5.5

Task by Task Hazard Analysis

Site Preplon
| Stormwater Ditch and Topsoil at CSFS Low Low Moderate Moderate
Excavate Contaminated Soil Low High Moderate Moderate
I] Transport Contamunated Soils Low Moderate | Moderate Moderate
Manage Contamunated Soil Feed Stockpile Low High Moderate Moderate
Trench Verification Sampling Low Moderate | Moderate Moderate
Decontaminate Equipment Low Moderate | Moderate Moderate
Transport and Backfill Treated Soil Low Low Moderate Moderate
Decontaminate Equipment Low Low Moderate Moderate
Site Reclamation Low Low Moderate Low
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60 GENERAL HEALTH AND SAFETY REQUIREMENTS

All on-site employees are required to obtain (learance tfrom the RMRS Project Manager, or the RMRS
Health and Safety Supervisor before beginning work at this site Training requirements for specific
individuals will depend on the tasks to be performed and associated hazards or risks, and safety
requirements

61 MEDICAL SURVEILLANCE

All personnel assigned to field activities must participate in RFETS Medical Surveillance Program, 1n
accordance with 29 CFR 1926 65 (f) and HSP Section 4 0, with subsequent certification by an
occupational physician for physical titness the ability to pertorm hazardous waste work, nuclear work,
and wear both an air puritying and a supplied air respirator Radiation dosimeters and bioassay testing
will be turnished by RFETS as necessary for personnel working on this project

The RMRS Health and Safety Supervisor will review medical documentation from the physician to ensure
fitness for duty Any restrictions will be noted and adhered to

62 SAFETY TRAINING

Employees will not participate in field activities until they have been trained to a level required by their
job function and responsibility  All traiming and field experience will be verified and records shall be
maintained by the Site Safety Officer in the Mound Site Health and Safety office located in trailer T900D
Training requirements are summarized in Table 6 1 and must be current An X means the training 1s
required
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Table 61
Safety Training Summary

| OSHA 40 - Hour (#018-691-03)

OSHA 8 - Hour (#018-691-05)

OSHA Supervisor (#018-691-01)

OSHA 3 - Day On Site Supervision (#018-691-07)

Pre-Evolution Briefing®

Respirator Indoctrination (#056-284-01)

Respirator Fit Chamber Certification (#056-284-02)

'Radlatxon Worker II (#023-482-01)

HSP-21 04 CBT (#047-115-00) or Briefing?

| Supplied Air Respirator Indoctrination

P2 - e TR el aie " B RS e

= - = , :
' For supervisors and foremen
| 2 For personnel involved in the culvert installation and site preparation :
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63 SITE-SPECIFIC SAFETY BRIEFING

A site specific Hazard Communication briefing will be conducted for all employees, including
subcontractors, prior to commencement of field activities The following topics will be discussed at this
briefing

. Names of health and safety personnel and alternates responsible for site health and safety,
. Health and safety organization,

. Hazards at the site including chemical, radiological, physical, and biological,

] Location and review of MSDSs for all hazardous chemicals on site,

. Exposure risk,

° Personal protective equipment to be used,

L] Personnel and equipment decontamination procedures,

. Air monitoring tor radionuclides and chemicals ot concern, and

. Emergency procedures

If an off site vendor 1s used to perform parts of this project then the following items will also be
discussed

° Employee rights and responsibilities and location of DOE form F5480 4, Complaint Form*
L General subcontractor, lower-tier subcontractor and/or vendor responsibilities,

. Location ot the approved Health and Safety Plan,

. First aid and medical facilities,

. Emergency response procedures including local warning and evacuation systems,

. Specific occupational health and safety procedures applicable to the project,

. The Hazard Communications Program,

. Employee access to exposure monitoring data and medical records,

o Construction hazard recogmtion and the procedures for reporting or correcting unsafe conditions,
] Procedures for reporting accidents or incidents,

o Fire prevention and control,

. Alcohol and drug abuse policy, and

o Disciplinary actions for safety intractions and violations

It 1s the employees responsibility to ensure he/she 1s tamiliar with the HASP contents relating to their
specific job tasks It at anytime, an employee does not teel they understand the contents of the HASP,
another briefing shall be administered Once the brieting 1s completed and employees understand the
contents ot the HASP, they will be required to sign the Safety Compliance Agreement form
acknowledging they understand and agree to comply with this HASP
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If a new employee who has not gone through the site-specific safety orientation meeting is assigned to
the site, the SSO must provide a similar briefing to the iew employee before he or she participates 1n any
field activities New employees must sign the Safety Comphance Agreement form and meet the trammng
requirements of Section 6 2 before beginning field work for this project

64  DAILY/SHIFT HEALTH AND SAFETY MEETINGS

Daily/shift plan-of-the-day (POD) and safety briefings for site employees wili be conducted The
briefings will address the day’s planned activities, reminders of safety-¥esponsibilitiés, new chemicals
brought on site, and any safety concerns These meetings will be documented by the Site Safety Officer

65  ACCIDENT/INCIDENT REPORTING

All accidents, incidents, and near misses will be immediately reported to the Field Supervisor and the
Project Manager It 1s the Project Manager’s responsibility to ensure that the appropriate personnel are
notified of the accident/incident In addition, RFETS requires Department of Energy (DOE) form
5484 X, "Individual Accident/Injury Report” to be completed for all first aid incidents and the following

"Recordable™ occupational injuries or illnesses as defined below

e OCCUPATIONAL INJURY 1s any injury such as a cut, fracture, sprain, or amputation that
results from a work accident or from an exposure nvolving a single incident 1n the work
environment that requires more than standard first aid

Note Conditions resulting from animal or insect bites, or one-time exposure to chemicals, are
considered to be injuries

o OCCUPATIONAL ILLNESS of an employee 1s any abnormal condition or disorder, other than
one resulting from an occupational injury, caused by exposure to environmental factors associated
with employment It includes acute and chromc illnesses or diseases that may be caused by
inhalation, absorption, ingestion, or direct contact with a toxic- matenal

. PROPERTY DAMAGE LOSSES of $1,000 or more are reported as follows Accidents that
cause damage to DOE property, regardless of fault, or accident wherein DOE may be liable for
damage to a second party, are reportable if damage 1s $1,000 or more Include damage to
facilities, inventories, equipment, and properly parked motor vehicles Exclude damage resulting
from a DOE-reportable vehicle accident

. GOVERNMENT MOTOR VEHICLE ACCIDENTS resulting 1in damages of $250 or more, or
involving injury, are reported unless the government vehicle 1s not at fault, damage of less than

. o .
i S I T S
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$250 1s sustained by the government vehicle, and no njury 1s inflicted on the government vehicle
occupants

66 VISITOR CLEARANCES

Visitors to the work site will be given a site specific safety orientation by the Site Safety Officer or Field
Supervisor as described 1n Section 6 3 Prior to entering the EZ/SCA or CRZ/RBA, visttors will provide
the Site Safety Officer with documentation of training required by Section 6 2  All visitors who do not
provide documentation will not be allowed in the EZ/SCA or CRZ/RBA Visitors without the training
required 1n Section 6 2 must be escorted in the project support zone by a trained individual

67 HEALTH AND SAFETY LOGBOOK

Separate health and safety logbooks shall be maintained by the SSO, HSS, and RCT s and turned 1n to
the Project Manager once the project 1s completed The Project Manager will then turn 1n the project
logbooks and documents to the environmental records management group Logged information will meet
the requirements of RFETS Coduct of Operations Manual, COOP-006, Operating Area Logs and
Records and shall include (1) summary of daily health and safety issues, (2) all measurements taken,
(3) types of momitoring conducted, (4) description of unforeseen hazards and steps taken to mitigate
hazards, (5) satety infractions, (6) accidents and injuries, and (7) other significant health and safety
items
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70  SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS
71 SITE CONTROL

Site control 1s necessary to prevent unauthorized, untrained, or unprotected personnel or visitors from

being exposed to the hazards associated with the site During activities at the Mound Site, site control

measures will include the following

o All personnel and visitors are required to enter their name, time 1, and time out on the sign in
sheet located at the access control point 1n the Project Support Zone,

. Adhering to the personnel roster requirements on the Radiological Work Permit,

. Posting signage communicating information such as required personal protective equipment, work
zone boundaries, and radiological hazards,

. Securing all work areas at the end of each shift,

. Cones will be placed six feet back from the edge of the excavation to warn personnel of the edge
of the excavation, and

. Erecting a fence around the excavation during the treatment phase of the project

72  WORK ZONES

The excavation and the CSFS will be divided into three basic zones

1 Exclusion Zone (EZ) - For radiological purposes, the exclusion zone boundary will also be the Soil
Contamination Area boundary (SCA)

2 Contamination Reduction Zone (CRZ) - For radiological purposes the CRZ will contain the
Radiological Buffer Area (RBA) which will include the stepoff pad, and

3 the Project Support Zone

The EZ/SCA 1ncludes areas of physical, chemical, or radiological hazards The EZ/SCA will be clearly
marked with banner tape, fencing or other high visibility markings, and signs Only authorized personnel
are permitted within the EZ/SCA The EZ/SCA will be the areas around the excavation and the CSFS
where all soil will be handled Mandatory training and the use of personal protective equipment will
be required for entry into the EZ/SCA NOTE The boundaries and locations of the EZ/SCA are subject
to change should the health of safety of collocated workers, the public, or the environment be 1n question

The Contamination Reduction Zone CRZ/RBA s the corridor through which all personnel and equipment
will enter and exit from the EZ/SCA Entrances and exits shall be clearly marked with high visibility
items such as traffic cones, banner tape or other high visibility markmgs, and signs The CRZ/RBA
contains decontamination equipment and containers for disposable personal protective equipment, etc
All personnel radiological frisking will occur 1n the CRZ/RBA at the stepoff pad NOTE To ensure that
the health and safety of collocated workers and the public i1s not in question, the boundaries and locations
of the EZ/SCA and CRZ/RBA are subject to change based on air monitoring results and potential

R = - R el % - 2 R
g S TO SPR-S L e madetexs B L o faadme e

FaNR i, S,



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Manual (l)lF/RMRS 96-0061

Site Specific Health and Safety Plan Revision No
Source Removal at the Mound Site Page 45 of 77

exposure to chemical radiological or satety hazards

The Project Support Zone contains personnel who perform support functions and a provides break area
Managers support equipment, etc are generally located in the project support zone Personnel and
equipment exiting the EZ/SCA must be decontaminated within the CRZ/RBA prior the entering the
project support zone

73 PERSONAL PROTECTIVE EQUIPMENT (PPE)

The purpose of personal protective equipment (PPE) including clothing 1s to shield or 1solate individuals
from the chemical, radiological, physical and biological hazards that they may encounter at sites
containing hazardous or toxic materials The caretul selection and use of PPE will protect the respiratory
system skin, eyes face, hands, feet head, body, and hearing

No single combination of protective equipment and clothing 1s capable of protecting against all hazards
and PPE must be used 1in conjunction with other protective methods The use of PPE can 1n itself create
significant worker hazards such as heat stress physical and psychological stress, and impaired vision,
mobility and communication

Specific protective garments are selected on the basis ot a variety of criteria  In general, the greater the
hazard the greater the level of PPE For any given situation, equipment and clothing must be selected
to provide an adequate level of protection Over-protection as well as under-protection can be
hazardous and should be avoided

Table 7 1 summarizes PPE requirements for specitic tasks associated with operations at the Mound Site
Non-routine muscellaneous subtask PPE requirements are addressed in Table 72  The following
sections detail the criteria tor selecting specific PPE which will apply to this project  NOTE The PPE
shown 1n Tables 7 1 and 7 2 are subject to change at the discretion ot the Site Safety Officer and the
Radiological Engineer PPE worn will be that which 1s more restrictive for chemical or radiological
hazards

. 5% Ly
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Table 7 1
Task Speaific

Personal Protective Equipment Summary

Installing Modified Anu-C Steel o0 safely Hard hat Safety glasses. Inner surgeon and cuter nitnie Noae required
Stormwater Ditch D Tyvek® shoes and shoe with side shields gloves or inner gloves and
and Grading covers heavy duty leather work
Topsoil at the gloves (cotton liners optional)
CSFS
Excavation of B Aair-C Steel tos safoty Hard hat None Inner surgeon and outer mtrie Supplied air or
Contanunated Soil Tyvek® shoes and shoe gloves (cotion hners optional) SCBA

covers
Transport of B Anti-C Steel toe safety Hard hat None Innor surgeon and quter mtnle Supphied air or
Contamunated Soil Tyvek® shoes and shoe gloves {cotton liners optional) SCBA

covers
Management of B Anu-C Stes| toe safety Hard hat None Inner surgeon and outer nitnle § Supplied air or
CSFS Tyvek® shoes and shoe gloves (cotton Linces optional) SCBA

covers
Excavation B Anu-C Stoel toe safety Hard hat Nons Inner sutgeon and outer wtnle Supplied air or
Venfication Tyvek® shoes and shoe gloves (cotton hiners optional) SCBA
Sampling covers
Decontamunation of B? Anti-C Steel toe safety Hard hat None* Inner surgeon and outer mitnile Supphed air or
Equipment® Tyvek® shoes and shoe gloves (cotton lincrs optional) SCBA

covers
Transport and Modified Anti-C Stee! toe safety Hard hat Safaty glasses Inner surgeon and outer mtnle None required
Backfill of Treated D Tyvek® shoes and shoe with side shields gloves (cotton Lners optional)
Soil covers
Decontanunation of Modified | Aohi-C Steel toe safety Hard hat Safety glanses Inner surgeon and outst mtnle None required
Equipment® 3 Tyvek® shoes and shoe with mide shields gloves (cotton linets optional)

covers
Site Reclamation Modified Ant-C Steel toe safety Hard hat Safety glasses Inner surgeon and outer nitnile None required

D’ Tyvek® shoes and shoe with face sheeld gloves or inner gloves and
covers heavy duty leather work

' If splash hazards exists and cannot be mitigated polycoated Tyvek® will be wom
? No eye protecion will be required when a full facepiece respirator s worn
3

Work may be conducted without respiratory protection if continuous real ime arr monitoning indicates no volatile organic compounds at levels above background

and the RWP does not require respirators for radiological purposes
* If no respiratory protection 15 required safety glasses with side shiclds wall be worn

3 If high pressure water 1s used 16 high steel toed rubber boots will be worn If no respiratory protection 1s required and high pressure water 1s used a hard hat

mounted face shield will be worn 1n addstion to the safety glasses

gloves (cotton liners optional)
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° Table 7 2
(=]
c Miscellaneous Subtasks
5 Personal Protective Equipment Summary
=
]
L. —
Mixing ConCover® C Tyvek® Steel toed safety Hard hat None required Inner surgeon gloves and Full 1
shoes heavy duty leather work facepiece
gloves air punfying
with HEPA
cartndge
Pumping incidental waters Modified Long Steel toed safety Hard hat Safety glasses Outer nitrile gloves or inner Based on
or decontanunation hquids D sleeve shoes with face with side shields surgeon gloves with heavy breathing
into holding tanks or cotton shield duty leathér gloves zone air
tanker trucks PPE 15 for coveralils momntoring
personnel 1n the support with
zone PPE in the EZ/SCA neoprene
will be that required for apron
the task being performed
Frnisking personnel or Modified Long Steel toed safety Hard hat Safety glasses Inner surgeon gloves None
equipment at the stepoff D sleeve shoes with side shields required
pad located 1n the cotton
CRZ/RBA coveralls
Conducting radiological or Modified Long Steel toed safety Hard hat Safety glasses None required None
industnal hygiene air D sleeve shoes with side shields required
montoring 1n the cotton
CRZ/RBA voveralls
Refuehng Heavy Modified Anu-C Steel toed safety Hard hat Safety glasses Outer mitnle gioves or inner None
Equipment at the EZ/SCA D? Tyvek® shoes and shoe with side shields surgeon gloves with heavy required
Boundary covers duty leather gloves
Refilling Heavy Equipment Modified Anti C Steel toe safety Hard hat Safety glasses Outer niinle gloves or inner None
Airline Bottles at the D? Tyvek® shoes and shoe with side shields surgeon gloves with heavy required
EZ/SCA Boundary covers duty leather gloves
General Heavy Equipment Modified Anti-C Steel toe safety Hard hat Safety glasses Outer nitnle gloves or inner None
Maintenance at the D? Tyvek® shoes and shoe with side shields surgeon gloves with heavy required
EZ/SCA Boundary covers duty leather gloves
' No eye protection will be required when a full facepiece respirator 18 worn
* Modified level D PPE will be allowed if all of the following conditions are met
1 Continuous real tume air momtoriag indicates no volatle organic compounds at levels above background
2 No excavating 1s taking place
3 Personnel stay as close to the equipment as possible No wanderng
4 Radiological control technicians are present
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731 Level D Personal Protective Equipment

The use of Level D personal protective equipment 1s defined by the following criteria

No contaminants are present, or contamimnants are present below the action levels
established in the HASP for respirator use, and

Work functions preclude splashes, immersion, or potential for unexpected inhalation of
any chemicals or radionuclides

Level D 1s a field work uniform affording minimal skin protection and no respiratory protection It
consists of the following PPE

Steel toe safety shoes (ANSI Z41 1 approved),

Heavy duty leather work gloves,

Safety glasses (ANSI Z87 1 approved) with side shields, and
Hard hat (ANSI Z89 1 approved)

Modified Level D personal protective equipment provides an increased level of skin protection and no
respiratory protection It consists of the following PPE

732

Steel toe safety shoes,

leather work gloves,

Safety glasses with side shields,

Hard hat,

Anti-C Tyvek® coveralls or long sleeved cotton coveralls,

Outer nitrile gloves or inner surgeon gloves and heavy duty leather work gloves, and
Disposable shoe covers

Level C Personal Protective Equipment

The main selection criterion for Level C, as opposed to the less restrictive Level D, is that conditions
require and permut wearing air-purifying respirators A full-face, air-purifying respirator can be used
only if all of the following conditions are met

Oxygen concentrations are greater than 19 § percent and less than 23 § percent by
volume,

Measured air concentrations of identified substances will be reduced by the respirator
below the PEL or TLV,

Atmospheric contaminant concentrations do not exceed IDLH levels,
Continuous direct readings on monitoring instruments, such as FIDs or PIDs, are within

PR . el N P " -
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the action levels prescribed in the HASP tor air-purifying respirator use,

. The substance in question has adequate warning properties,

. The individual has taken the Respirator Indoctrination CBT class,

. The individual has passed a mask specific quantitative fit-test,

o The individual has medical clearance for the use of air-purifying respirators, and

o The appropriate cartridge 1s used and its service limit concentration 1s not exceeded

Level C personal protective equipment provides moderate skin and respiratory protection It consists of
the following PPE

. Full-facepiece, air-purifying respirator with correct cartridges,
o Steel toe satety shoes

e Hard hat

. Ant1-C Tyvek® coveralls

. Inner surgeon and outer nitrile gloves, and

° Disposable shoe covers

733 Level B Personal Protective Equpment

In cases where air-purifying respirators do not provide adequate respiratory protection, Level B PPE will
be worn Cnterion for selection of Level B PPE are as tollows

. Measured air concentrations ot identified substances will be reduced by the supphed air
respirator or self contained breathing apparatus (SCBA) below the PEL or TLV,

o Continuous direct readings on monitoring instruments, such as FIDs or PIDs, are within
the action levels prescribed in the HASP tor supplied air respirator use

* The individual has taken the Level B Respirator Indoctrination class,

. The individual has passed a mask specific quantitative fit-test, and

o The individual has medical clearance tor the use of supplied air respirators

Level B PPE provides moderate skin protection and the maximum respiratory protection It consists ot
the following PPE

o Full-facepiece, supplied air respirator or SCBA,
. Steel toe safety shoes,

] Hard hat,

. Anti-C Tyvek® coveralls,

. Inner surgeon and outer nitrile gloves and

] Disposable shoe covers



Field Change No 2

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Manual RF/RMRS-96-0061
Site Specific Health and Safety Plan R:\;lmon No 0

Source Removal at the Mound Site Page 30 of 77

7.3 4 Storage, Inspection, and Maintenance of PPE

Clothing and respirators must be properly stored to prevent damage and/or malfunction due to exposure
to dust, sunlight, damaging chemicals, and impact Proper storage of PPE and respirators will include
the following

o Clothing and respirators will be stored 1n a dry, clean, uncontaminated area out of direct sunlight,

. Clothing and respirators will not be stored in proximity to any chemicals such as gasoline;

. Clothing will be stacked in orderly fashion so that no other objects or equipment are on top of
them leading to tears, punctures, rips, or deformations,

. All SCBAs and airhine respirators will be properly placed in their cases,

. All full-facepiece air-purifying respirators will be stored 1n a single layer with no other objects
or equipment placed on top of them which could lead to deformation of the facepiece, and

. Different types and materials of clothing should be clearly marked or stored separately to prevent
issuing the wrong clothing by mistake

Inspection of clothing and respirators (SCBAs, airline, and full-facepiece air-purifying) 1s imperative to
ensure proper protection It 1s the responsibility of each individual to thoroughly inspect all clothing and
respirators prior to and during field activities Inspection of clothing will include the following

. Visually inspecting for imperfect seams, non-uniform coatings, tears, and malfunctioning closures,

1 Holding clothing up to light and mspecting tor pinholes,

. Flexing the products to inspect for cracks and other signs of shelf deterioration,

. Inspect gloves for pinholes by blowing into the them, sealing the gauntlet, and observing for air
leakage,

. While in the field, periodically inspect for tears, punctures, and closure falures, and

. After use, inspect for signs of degradation, permeation, or other signs of detenoration

Inspection of SCBAs and airline respirators will be performed prior to each use and will include

. Visually inspect the air cylinder, backpack, harnesses, high and low pressure hoses, and
regulators,

. Visually inspect the facepiece assembly,

. Inspect all connections for proper tightness,

] Conduct a leak test,

. Conduct the audio alarm test, and

. Conduct a umit function test in both normal operating mode and in the emergency bypass
mode
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Inspection of full-facepiece air-purifying respirators will be performed prior to each use and will include

Visually inspect the facepiece seal lens, and harness,
Inspect the 1inhalation and exhalation valves,

Inspect cartridges for proper type and expiration date, and
Conduct both positive and negative pressure tests

Maintenance of all PPE and SCBAs or airline respirators will be performed only by individuals having
specialized training and equipment

73S PPE Donning and Doffing Guidehnes

The following guidelines are required when Level C PPE or higher 1s required for a task No person
shall be allowed to enter the EZ/SCA or CRZ/RBA 1t they are not wearing the appropriate PPE
Donning and doffing guidelines will be posted at the appropriate location at both the excavation and the

CSFS

Donming Guidelines

After inspecting supplied air respirators and SCBA systems PPE will be donned 1n the following order

O 00 N ON N o WN -

—
- o

Cotton glove liners

Shoe covers

Anti-C Tyvek® coveralls

Rubber overshoes

Skull cap

Respiratory protection, as required

Hood, as required

Gloves

Tape up wrists and ankle seams tab tape for easy removal
Thermolumtnescent dosimeters (TLDs) should be worn outside the Ant1-C Tyvek® coveralls
Attach facepiece to air line or selt-contained breathing apparatus (level B)
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Doffing Guidelines

After completion of gross decontamination and washing and rinsing shoe covers and gloves, it is
recommended that PPE be removed in the following order

Remove exposed tape

Remove rubber overshoes

Remove outer gloves

Remove hood from front to rear

Remove respirator protection, as applicable

Remove Anti-C Tyvek® coveralls, inside out, touching inside only

Remove each shoe cover, placing shoe onto clean stepoff pad

Remove inner gloves and cloth liners as applicable

Commence whole body frisking per RFETS Radiological Operating Instructions Manual (ROI),
ROI-2 01, "Personal Contamination Monmtoring ™

10 Monitor dosimeter, and equipment

11 Wash hands and face

12 Clean and sanitize respirator after receiving radiological clearance from RCTs

O 00 NN e W N

Disposable PPE will be discarded in the properly labeled contamner and handled in accordance with
RFETS Field Operations Manual (FO), FO 06, "Handling of Personal Protective Equipment "
Decontamunation for Modified Level D, Level C and Level B will be per Section 7 4

74 MONITORING REQUIREMENTS

Monitoring of the environmental conditions m and around the excavation and the CSFS must occur
because of the potential for contaminants to be present The following sections describe the monitoring
program to be implemented and appropriate exposure limits and actions levels Where feasible, personnel
exposures to hazardous materials (other than radioactive substances) shall be maintained within the TLVs
adopted by the ACGIH or the PELs adopted by OSHA, whichever i1s more stringent Exposure to
radioactive material will be maintained as low as reasonably achievable (ALARA) and below the RFETS
admimistrative control Itmit of 750 mrem Table 7 3 presents a summary of the monitoring program
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Table 7 3
Monitoring Program Summary

RADIATION

]

Hazard

Action Level

Action(s) to be Taken

Momtoring Frequency

Equipment and matenal
contamination

Alpha contanunation
>20 dpn/100cm®
removable
> 100 dpnv/100em’
total Not to exceed
> 300 dpm/100cm’
total 100
dpm/100cm’

8
averaged over Im

Beta/gamma contanunation
> 1000
dpm/100em’
removable
> 5000
dpm/100cm total

Suspend operations secure
area and noufy the Field
Supervisor and Radiological
Safcty

Prior to removal from radiological

control area

Personnel contammnation

>MDC of instrument

Suspend operations  secure
area and noufy the Field
Supervisor and Radiological
Safety

Prior to exiting radiological control

areas

Long hived radioactive

airborne particulates

10% of the DAC’ (if full
facepiece air punfying
respirators are not worn)

50 DAC (f full facepiece air
punfying resptrators are worn)

Remove personnel from
effected area suspend
operations secure arca and
notfy the Field Supervisor and
Radiological Safety

Per the Radiological Work Permit

Low Energy X Ray and
Gamma radiation (FIDLER)

> 5000 cpm

Suspend Operations  Noufy
the Field Supervisor and
Radiwlogical Safety

Each bucket or at the discretion of

the Radiological Engineer per the
Sampling and Analysis Plan

Segregate soul

! DAC Denved Arr Concentration

oy
Rt el
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Table 7.3
Monitoring Program Summary (cont.)

Short term high noise levels

Conunuous high noise levels >85dBA average over 8-hour
shift

Acsiongi o i k.
e

Remove personnel from
offected area or doa full face-
piece air punifying respiralors
(APRs) with HEPA canndges
(in the absence of chenucal
contanunation)

T et s
«

e o s e~ -

e R, i
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Table 7 3
Momtoring Program Summary (cont )
HEAT STRESS
Hazard Action Level Action(s) to be Taken Monitormg Frequency
Heat stress Vanes depending on work Work rest regimen ice vests Vanes depending on work load and

load and if PPE 1s worn !

involving the use of personal protective equipment

or other RMRS approved

if PPE 18 worn '

! Monutoring will be performed when work area temperature exceeds 77 F  See Appendix D for guidance and action levels for work

use of evaporative liquids
such as gasoline

temperature

COLD STRESS
Hazard Action Level Actiou(s) to be Taken Momtonng Frequency
Cold stress 40 F Equivalent chill Wear adequate insulated dry Continuous when the equivaient chill
temperature' clothing temperature 18 <40 F
Cold stress aggravated by the 39 2 F Equivalent chill Avoid soaking clothing or Continuous when the equivalent chill

gloves with evaporative hiquids

temperature 1s <40 F

Cold stress

19 4 F Equivalent chill
temperature

Work warm regimen will be
nstituted?

%

Equivalent chill temperature 18 the combined effect of the air temperature and wind speed See Appendix D for ACGIH table used to
calculate equivalent chill temperature
? See Appendix D for ACGIH work warm regimen schedule

Continuous when the equivalent chill
temperature 18 <40°F
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Table 7.3
Monitoring Program Summary (cont )

Actios Bevel’

Actionis} so-be Tuken

>10% of lower explosive
hmat

Suspend operations and notfy
the Field Supervisor

At the discretion of the SSO and
HSS

Hazard Action Eavel Action(s} to be Tuken Maaitoring Praigeuscy
Contanunation dispersion > 15 mph average for two At the duscretion of the Project Continuous dunng all field activities
consecutive 15 munute penods Manager and the Site Safety
Officer
Contanunation dispersion > 30 mph average for two Ternunate dust generating Continuous dunng all field activities.
consecuttve 15 nunute periods sctivilies

> 45 mph averags for two
consecutive 15 nunute penods
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741 Chemcal Momtoring

Air monitoring for VOCs will be conducted using a Foxboro, Inc , Model TVA-1000 which uses both
a photoiomization detector (PID) and a flame 10mization detector (FID) to measure airborne concentrations
of VOCs and SVOCs The PID 1s equipped with a 10 6eV lamp and has a range of 0-2,000 ppm and
the FID has a range of 0-50 000 ppm Both the PID and FID will be calibrated daily prior to use and
a yearly factory calibration and service 1s recommended Daily calibrations will be per the manufacturers
specifications and results will be entered in the Industrial Hygiene Instrumentation Calibration Logbook

The lamp, probe, and filters will be cleaned and/or replaced periodically When measuring mixtures of
volatile organic compounds PID/FID devices are used as a screening instrument and cannot identify and
quantify specific volatile organic compounds within the mixture Due to the variable response of the
PID/FID to different compounds, and the inability to identify the specific compound within the mixture,
any reading above background will be the action level uniess the compound of concern and the PID/FID
response factors are known

Air monitoring for VOCs will also be conducted using a HNU Systems, Inc , Model DL-101-2,
Photoionization Detector (PID) equipped with a 11 7eV lamp The PID measures the concentration of
airborne concentration of VOCs 1n parts per million (ppm) using the principle of photoiomzation The
PID has a range of 0 - 2000 ppm The PID will be calibrated dailly with a 100 ppm standard of
1sobutylene prior to use and a yearly factory calibration 1s recommended Daily calibration will be per
the manutacturers specifications and results will be entered in the Industrnial Hygiene Instrumentation
Calibration Loghook The lamp, probe and filters will be cleaned and/or replaced periodically

742 Radological Momtoring

The radiation exposure of an occupational worker will be maintained as far below the U S Department
of Energy (DOE) limits as 1s reasonably achievable (ALARA) A local annual administrative dose
equivalent level of 750 mrem committed effective dose equivalent 1s in effect Based on process history
knowledge of the Mound Site soils, the total expected exposure to workers 1s less than § mrem To
ensure that radiological exposures are maintained as low as reasonably achievable (ALARA), personnel
and equipment will be monitored using a variety of techniques which are discussed 1n the following
sections

7421 Personnel and Equipment Monitoring

Personnel leaving the EZ/SCA will enter the CRZ/RBA where they will be monitored by RCTs for
radioactive contamination in accordance with ROI-2 01 If personnel contamination 1s detected
operations will be terminated, the area will be secured and the Project Manager Field Supervisor and
Radiological Engineering will be notified Depending on the location and level of the contamination
further actions will be taken



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Manual /RMRS-96-006
Site Specific Hu& and Safety Plan R:vninon No (I}F RS- !
Source Removal at the Mound Site Page. 58 of 77

After any necessary decontamination, all equipment and materials leaving the EZ/SCA will be surveyed,
and released by RCTs in accordance with ROI-3 01, "Performance of Surface Contamination Surveys”
and ROI-3 02, "Radiological Requirements for Uncontrolled Release”

Instrumentation to be used for personnel and equipment contam:nation monitoring are those recommended
by RFETS Radiological Safety and consist of the following

NE Technology, Model Electra, with dual alpha/beta probe,

Eberline, Model SAC-4, alpha smear counter,

Eberline, Model BC-4, beta/gamma smear counter; and

Science Applications International Corp , Madel AP-2, portable alpha analyzer

Any alternate istruments will be approved by RFETS Radiological Engineering All instruments will
be maintained, calibrated, performance tested, and used in accordance with the RFETS Radsological
Operating Instructions Manual

7 4.2.2 Soil Monitering

During site preparation, excavation, and reclamation, monitoring of the soul will be required Monitoring
of the soil will be conducted using a Bicron, Corp , Model Analyst equipped with a GS probe which 18
a field instrument for detecting low energy radiation (FIDLER) The FIDLER will be maintained,
calibrated, and used in accordance with the ROI-6 6, "Use of the Bicron FIDLER"

7 4 2.3 Radioactive Air Particulate Monitoring

Radiological air monitoring will be performed in accordance with the RWP and will consist of high
volume and low volume air sampling

High volume air momtoring will be conducted at the EZ/SCZ boundary at both the excavation and the
CSFS to ensure that levels of airborne radioactive particulates are <10% of the DAC Monitoring will
be accomplished using Staplex Company, Inc , Model TFIA, high volume air samplers which will be
maintained, calibrated, and used 1n accordance with ROI-4 02, "Air Sampling”

Low volume air monitoring will be conducted n the support zone perimeter at both the excavation and
the CSFS to ensure that levels of airborne radioactive particulates are <10% of the DAC Monitoring
will be accomplished using Radeco, Model HD-66A, or Gast, Model RV23-14CV

low volume air samplers which will be maintained, calibrated, and used in accordance with ROI-4 03,
"Portable Low Volume Air Sampling”
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7 4 2 4 External Radiation Momtoring

After successful completion of the medical and training requirements specified in Section 6 0 of this plan,
employees who will work within the SCA and RBA will be 1ssued thermoluminescent dosimeters
Dosimeters will be 1ssued, worn, stored and processed in accordance with HSP-18 07, 'External
Radiation Dosimetry

7 4 2 5 Internal Radiation Momtoring

Employees who are 1ssued dosimeter badges are subject to periodic urine and/or fecal samples which are
collected and analyzed in accordance with HSP-18 20, Routine Bioassay Momitoring Program
Additional urine and/or fecal bioassay samples may be required as determined by RFETS Radiological
Safety

743 Miscellaneous Momtoring

In addition to chemical and radiological monitoring, numerous other potential hazards exist which require
the use of real time monitoring instruments These hazards include noise respirable dust, wind speed,
heat stress, and explosive atmospheres

7431 Noise Momtoring

Noise levels will be monitored to delineate areas or activities where hearing protection 1s required, the
effectiveness of hearing protection required, and whether or not personnel need to participate in a Hearing
Conservation Program The instrument used will be an Ametek, Model MK-3, audio dosimeter The
MK-3 1s a microprocessor controlled personal monitor that measures noise exposure in the dBA range
and displays a variety of results including real time dBA level, exposure time exposure dose, average
dBA level, maximum dBA level, and the 8-hour time weighted exposure dose The MK-3 is calibrated
on a daily bases before and after use Daily calibrations will be per the manufacturers specifications and
results will be entered in the Industrial Hygiene Instrumentation Calibration Logbook Annual calibration
and service of the instrument and the calibrator 1s required

7 4 3 2 Respirable Dust Momtoring

Respirable dust monitoring will be accomplished using a Monitoring Instruments for the Environment
Inc , Model PDM-3, Mimature Real-time Aerosol Monitor (Miniram) The miniram 1s an airborne
particulate monitor whose operating principle is based on the scattered electromagnetic radiation in the
near infrared The miniram continuously senses the particles in the sensing chamber and displays the dust
levels in mg/m® Because the miniram is preferential to particles 0 1 to 10 micrometers in size 1t 1s
useful 1n determining the levels of not only respirable dust but fumes, smokes, and fogs The instrument
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will be calibrated using a dust free Z-Bag prior to each use and periodic cleaning of the sensing chamber
is required Daily calibration will be per the manufacturers specifications and results will be entered 1n
the Industrial Hygiene Instrumentation Calibration Logbook A yearly factory calibration and servicing
1s recommended Monitoring wiil be conducted during all dust generating activities

7 4 3.3 Wind Speed Monitoring

Wind speed will be monitored throughout all phases of the project to ensure comphance with FO 01,
“Air Momtoring and Dust Control * This will be done by the use of & weather station which will also
be capable of momitoring wind direction and temperature A Davis Instruments, Corp , Model Turbo
Meter, electronic wind speed monitor will also be used The Turbo Meter uses a turbine which is
suspended on sapphire jewel bearings The turbine rotation is sensed by an infrared hght beam whose
signal 1s processed by a large scale integrated circuit The Turbo Meter is factory calibrated and requires
no maintenance except minor cleaning

7 4.3 4 Heat Stress Monitoring

Heat stress momtoring will be completed using a Imaging and Sensing Technology, Model RSS 214, Heat
Stress Monitor ‘The instrument 1s a micro-processor based Wet Bulb Globe Thermometer (WBGT) which
accurately measures environmental factors which contribute to heat stress The WBGT reading displayed
by the instrument, 1n either fahrenhet or celsius, 1s a weighted sum of the dry bulb, wet bulb, and vernon
globe temperatures The WBGT is calibrated prior to use on a daily basis and a yearly factory calibration
and servicing i1s recommended Daily calibration will be per the manufacturers specifications and results
will be entered in the Industrial Hygiene Instrumentation Calibration Logbook Maintenance i1s minimal
with only the wet bulb wick requiring periodic replacement Moaitoring frequency will depend on the
work area temperature, the type of work being performed, and the type of PPE worn See Appendix D
for gmdance and action levels for work mvolving the use of personal protective equipment Readings
in the field will be logged on the Daily WBGT Log

7 4.3 5§ Cold Stress Monitoring
Cold stress monitoring will be accomplished by obtaining the air temperature and the wind speed and
calculating the equivalent chill temperature using the ACGIH table found in Appendix D Once in the

field, wind speed, temperature, and equivalent chill temperature will be logged on the Dailly Wind
Speed/Cold Stress Log

7 4 3 6 Explosive Atmosphere Momtoring

Arr monitoring for explosive atmospheres, if necessary, will be conducted using a Mine Safety
Apphances, Co , Model Passport, confined space monitor which also has the capability a measuring
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airborne concentrations of carbon monoxide and oxygen The Passport detects the concentration of
explosive gases utilizing a catalyzed detector pelement and displays the results in percent (0-100) of the
lower explosive imit  The Passport 1s calibrated daily prior to use and requires factory calibration and
service on a yearly basis Daily calibration will be per the manufacturers specifications and results will
be entered 1n the Industrial Hygiene Instrumentation Calibration Logbook

744 Personal Integrated Air Samphng

In addition to real-time monitoring, personal integrated air sampling will be conducted on a daily basis
at both the excavation and the CSFS for Carbon Tetrachloride, Methylene Chloride, Tetrachloroethyiene
(PCE), and Trichloroethylene (TCE) Job functions in the EZ/SCA will be observed 1n order to sample
the highest risk employees Samples will be obtained using Mine Safety Appliances, Co , Model Escort
EIf personal sampling pump The Escort EIf will be calibrated before and after sampling using an A P
Buck Inc, Model M-5 (mini-Buck) primary gas flow calibrator Daily calibration will be per the
manufacturers specifications and results will be entered in the Industrial Hygiene Instrumentation
Calibration Logbook The mini-Buck 1s a National Institute of Science and Technology (NIST) traceable
calibrator which 1s certified on a yearly basis by the manufacturer All samples will be obtained n
accordance with the procedures contained in the NIOSH Manual of Analytical Methods (see Appendix
E) Samples will be analyzed by an American Industrial Hygiene Association (AIHA) accredited
laboratory

75 DECONTAMINATION

Personnel and equipment contamtnation prevention techniques will be used wherever feasible Personnel
will avoid unnecessary contact with soil and will adhere to the work practices outlined in Section 7 6
Heavy equipment will be operated 1n a manner which limits tire or track contact with contaminated soil
and the forty ton dump truck will be carefully loaded to prevent spillage

751 Personnel Decontammation

All personnel exiting the EZ/SCA will enter the CRZ/RBA and must go through a thorough
decontamination procedure which will be monitored by the Site Safety Officer Decontamination of
personnel will be done at the boundary of the EZ/SCA in the CRZ/RBA at the stepoff pad and will
consist of the following

] Brushing or scrapping to remove gross decontamination This will be done carefully
so that the integrity of the PPE 1s not compromised,
. Washing outer shoe covers and gloves in 2 mild solution ot Liquinox® and water

using a long handled brush,
. Rinsing outer shoe covers and gloves,
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U Removing PPE as outlined in Section 7 3 §,
. A whole body frisk will be conducted, and
° Wash hands and face prior to eating, smoking, or chewing

752 Equipment Decontamination

All materials and equipment 1n contact with soils will require decontamination prior to release from the
EZ/SCA and prior to free release from RFETS to off site locations At the discretion of the Project
Manager, equipment may be decontaminated in the field or transferred to the Main Decontamination
Facility Field decontamination will be conducted in accordance with FO 03, "Field Decontamination
Operations " Main Decontamination Facility operations will be conducted in accordance with FO 04,
"Decontamination of Equipment at Decontamination Facilities,” and FO 12, "Decontamination Facility
Operations " Depending on the location and extent of contamination, and the purpose of the
decontamination, one or more of the following methods may be used

Spraying potable water at low pressures,

Spraying potable water at high pressures and high temperatures,
Scrapping and brushing,

Scrubbing with solutions of Liquinox®, or Pipex®,

Wiping with premoistened, non-alcohol based wipes, and
Rinsing with deionized water

Decontamination effectiveness will be determined using radiological and volatile organic vapor monitoring
instruments

7 5.3 Management of Decontaminatien Liquids and Incidental Waters

Liquids generated during decontamunations will be sprayed on the CSFS or placed in holding tanks which
will also hold incidental waters pumped from either the excavation or the CSFS stormwater collection
system Incidental water and decontamination hiquids will be handled n accordance with SW 01,
"Control and Disposition of Incidental Waters," and FO 07, "Handling of Decontammation Water and
Wash Water * When needed, the liquids will be pumped from the holding tanks into tanker trucks for
transport to Building 891 and subsequent treatment
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76 WORK PRACTICES

7 6 1 Radwological Work Permat (RWP)

Work within the radiological control areas will be conducted under the stipulations of several Radiological
Work Permits which will be strictly adhered to at all times Any personnel conducting work contrary
to the RWP will be subject to immediate disciphinary action and removed from the project

7 6 2 Prohibited Activities

The following activities are prohibited

. Eating, drinking, chewing gum or tobacco. and smoking 1s prohibited within the CRZ/RBA and
EZ/SCA,

. Unnecessary contact with contaminated soil such as sitting and kneeling,

. Eating, drinking, chewing gum or tobacco smoking or any practice that increases the probability
of hand-to-mouth transfer and ingestion of material 1s prohibited except in designated areas,

° Prescribed drugs taken by personnel on operations where the potential for absorption, inhalation,
or ingestion of toxic substances exists unless specifically approved by a qualified physician,

. Eating drinking smoking or chewing gum or tobacco prior to washing hands and face after
exiting the exclusion zone

. Facial hair which interteres with mask to face seal

o Hard non-permeable contact lenses are prohibited in the EZ/SCA, and

. Lighters and matches on site except in designated smoking areas

763 Spill Prevention

It 1s the responsibility of all project personnel to conduct work 1in a manner which prevents the potential
release or spill of hazardous materials The observance ot any activity which increases the potential for
a release or spill shall be immediately reported to the Field Supervisor or Project Manager Spill
prevention will include the following work practices

. A one foot freeboard will be maintained 1n dump trucks,

. Dump trucks will be free of external soil accumulation prior to transport,

. Dump trucks will be limited to 5 mph during transport,

. Heavy equipment and generators will be caretully retueled so as not to overfill,

] Gasoline containers will be stored 1n flammable cabinets when not 1n use,

. Heavy equipment will be inspected by the operator prior to the beginning of each shift and an

mspection checklist will be completed
. Pumps and hoses used to pump incidental water to holding tanks will be visually inspected by the
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user prior to each operation,

. Tanks used to hold incidental water and decontamination hiquids will be inspected daily, and

o Tanker trucks used to transfer incidental water and decontamination hiquids will be filled m
accordance with their safety guidelines

7 6 4 Dust Control Measures

To prevent windblown dispersion and employee inhalation of particulates, FO 01 will be strictly adhered
to and potable water will be sprayed for routine dust suppression during excavation, loading, transport,
dumping, and stockpiling of contaminated soil Water will be sprayed to moisten, not mobilize the soil
or create runoff The contaminated soil feed stockpile will be covered with a tarp and the excavation will
be sprayed with potable water at the end of each shit Wind speed will be monitored as described in
Section 7 4 3 3 and the action levels 1n Table 7 3 will be adhered to Dump trucks used to transport
contaminated soil will be limited to a maximum speed of 5§ mph

765 Buddy System

All work that requires personnel to directly handle, sample or transport hazardous materials, hazardous
waste or waste containers at RFETS requires the use of the buddy systém The responsibility of workers
utilizing the buddy system include

. Providing his/her partner with routine and emergency assistance,
. Observing his/her partner for signs of chemical or heat stress exposure,
. Periodically checking the integrity ot his/her partner’s PPE, and

In addition, any work requiring greater than Level D protection requires use of the buddy system
At no time shall any worker enter the EZ/SCA or CRZ/RBA without the use of the buddy system

76 6 Communications

Due to the small work areas at the excavation and CSFS and requirement of the “buddy system” during
work activities, face to face communication among workers will be generally maintained However, due
to the use of Level B respiratory protection and the difficulty in communicating, a set of hand signals has
been developed and personnel will be briefed on their use prior to beginning work Radios will be used
for communicating with workers in the EZ/SCA and other plant personnel including emergency
responders EMAD-6 will be used for communication during the duration of this project In addition,
a telephone 1s located in T900D
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767 Confined Space Entry

Confined space entry 1s not authorized for this project If it 1s determined during the course of field
activities that a confined space entry (1 e entry into the excavation) 1s required, an addendum to this
HASP will be required

768 Illummation

Night work 1s not anticipated during this project If might work 1s required, 1t will be performed in
compliance with 29 CFR 1926 65 (m), Illumination

769 Sanmtation

Potable water washing and toilet facilities which comply with 29 CFR 1926 65(n) Sanitation at Temporary
Work Places and will be available to all on-site personnel

717 UNANTICIPATED HAZARDS OR CONDITIONS

Unanticipated hazards or conditions encountered during this project will be managed 1n accordance with
this RMRS policy statement "In the event unanticipated hazards or conditions are encountered, the
project activities will pause to assess the potential hazard or condition The potential hazard or condition
will be evaluated to determine the severity or significance ot the hazard or condition and whether the
controls on the project are sufficient to address the hazard or condition Based on this imtial evaluation,
a determination will be made whether to proceed with controls currently in place, segregate the hazard
or condition from the project activity, if 1t can be done safely, or curtail operations to address the
unexpected hazard or condition Concurrence to proceed down the selected path must be obtained from
the RMRS Vice President or their designee In addition, the resumption of field activities involving
radiological 1ssues will be in accordance with Article 345 of the RFETS Radiological Control Manual
Note  Unanticipated Hazards or Conditions do not replace conditions which require emergency
response, rather, they ensure that all work 1s performed based on an informed approach in regards to
all potential hazards

The following sections list possible Unanticipated Hazards or Conditions and the corresponding
response action

771 Encountering Debris During Excavation
Historical data indicates that all debris associated with the Mound Site was removed during the 1970 drum

removal activities (DOW Chemical Company Rock Flats Division, Letter from R M Vogel to E A
Putzier titled Logistics of Mound Excavation, dated September 11, 1970) In the unlikely event that
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drums, wood, metal, plastic, rubber, fibergiass or other non-natural debris 15 found during excavation
activities, the following actions will be taken

. Excavation activities will be immediately suspended and the Project Manager and Field Supervisor
will be notified,

. Radiological Safety will be notified,

. Information regarding the debris will be gathered This will include any labels, markings, or
other visual clues as to the nature of the debris,

. Upon approval from the Project Manager or Field Supervisor, and the Radiological Safety Section
Manager/RCT Supervisor, the debris will be removed from the excavation and placed on plastic
sheeting where 1t can be surveyed for radiological contamination per ROI1-3 01, "Performance
of Surface Contamination Surveys”, monitored for volatile organic compounds, and further
characterized as necessary,

. Based on the radiological survey, VOC monitoring results, and other characterization data, the
area radiological postings, RWP, controls, and work practices will be reviewed and modified as
necessary, and

. Upon approval from the RMRS Vice President or their designee, excavation activitres will
resume

772 Soil Surface FIDLER Readings > 5,000 CPM

FIDLER readings will be taken on the surface of soul removed from the excavation If levels > 5,000
cpm are detected, the following actions will be taken

. Excavation activities will be immediately suspended and the Project Manager or Field Supervisor
will be notified,

. Radiological Safety will be notified,

. A plastic covered soil segregation area will be established at the excavation site,

. Based on the FIDLER readings, the area radiological postings, RWP, coatrols, and work
practices will be reviewed and modified as necessary,

. Upon approval from the RMRS Vice President or their designee, excavation activities will
resume,

. A composite sample of the segregated soil will be submutted for isotopic analysis,

] The soil will be covered at the end of the day or when segregation 1s no longer required,

. Based on the sample results, the area radiological postings, RWP, controls, and work practices
will be reviewed and modified as necessary, and

] Upon approval from the RMRS Vice President or their designee , the segregated soil will be
handled appropriately
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773 Perimeter Radiological Air Sample Results >10% DAC

In order to protect collocated in the CRZ/RBA and project support zone, perimeter or work area high
volume and low volume air samples will be obtained If a confirmed sampling result 1s greater than 10%
of the DAC the following actions will be taken

. All activities will be immediately suspended and the Project Manager or Field Supervisor will
be notified,

° The Shift Supervisor will be notified and access to downwind areas will be restricted,

. Radiological Safety will be notified,

. All personnel in the CRZ/RBA and support zone will be moved to a safe upwind assembly area

No personnel will be allowed to leave the assembly area,

. A Science Applications International Corp Model AP-2 portable alpha analyzer will be used
to determine 1if the elevated sample result is due to naturally occurring radioactive material or
radioactive contaminants ot concern,

. Based on sample and monitoring results, potential personal radiological exposures will be
reviewed,

° Based on the sample results, the area radiological postings, RWP, controls and work practices
will be reviewed and modified as necessary, and

. Upon approval from the RMRS Vice President or their designee, work activities will resume

774 Equipment Radiological Contamination > Transuranic Release Limits

All matenial and equipment exiting the radiological control areas at the excavation and the CSFS will be
surveyed per ROI-3 01 Should any survey results indicate contamination levels greater than those 1n the
RFETS Radiological Control Manual, Table 2-2, the following actions will be taken

. All activities will be immediately suspended and the Project Manager and Field Supervisor will
be notified,
o Radiological Safety will be notified,

. The source of the contamination will be identified and controlled,

. The contaminated material or equipment will be contained, handled, and transferred 1n accordance
with HSP-18 10, Radioactive Material Transfer and Unrestricted Release of Property and
Waste ,

* Based on the survey results, the area radiological postings, RWP, controls, and work practices

will be reviewed and modified as necessary, and
* Upon approval from the RMRS Vice President or their designee, work activities will resume
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7 75 Personal Radiological Contamination

All personnel will be frisked per ROI-2 01 prior to exiting the radiological control areas at the excavation
and the CSFS If levels >MDC of the instrument are detected on personnel after the removal of
personal protective equipment, the following actions will be taken

. All activities will be immediately suspended and the Project Manager and Field Supervisor will
be notified,

. Radiological Safety will be notified,

. Depending on the location and level of contamination the, appropriate actions will be taken to
protect the contaminated individual and personnel 1a the area,

° The source of the contamination will be identified and controlled,

] Based on the contamination levels, the area postings, RWP, and work practices will be reviewed
and modified, and

1 Upon approval from the RMRS Vice President or their designee, work activities will resume

776 Perimeter VOC Monitoring > Background

In order to protect collocated in the CRZ/RBA and project support zone, perimeter VOC air monitoring
will be conducted at both the excavation and the CSFS Should levels indicate the sustained presence of
VOCs at levels greater than background, the following actions will be takea

] All activities will be immediately suspended and the Project Manager and Field Supervisor will
be notified,

. All personnel 1n the CRZ/RBA and support zone will be moved to a safe upwind location,

. Based on monitoring results potential personal chemical exposures will be reviewed,

. Based on monitoring results, site control and work practices will be reviewed and modified, and

] Upon approval from the RMRS Vice President or their designee, work activities will resume

T L
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8§ 0 EMERGENCY RESPONSE PLAN

Potential emergency situations during work at the Mound Site include hazardous substance release,
employee contamination, accidents, injuries, fire , and natural disasters Safety precautions will be taken
to avoid emergency situations However, if an emergency does arise, the procedures described 1n this
section will be tollowed Also, preparatory steps necessary for responding to an emergency situation are
given below and they should be complied with beforc beginning any work at the site

The Project Manager, with assistance from the Field Supervisor and the Site Safety Officer, has
responsibility and authority for coordinating all evacuations and emergency response activities until proper
authorities arrive and assume control

81 SITE EVACUATION

If an evacuation 1s necessary at the excavation area, personnel will exit the site via the nearest stepoff pad
and proceed to the primary assembly area The need for personal decontamination and radiological
trisking will be evaluated based on the reason for the evacuation and will be communicated to field
employees by means ot a distinct air horn signal  One long blast from the air horn indicates a controlled
evacuation requiring both decontamination and radiological frisking Three short blasts will indicate an
emergency evacuation during which personnel will immediately evacuate the site without stopping for
decontamination or personal radiological frisking NOTE During an emergency evacuation, there are
no operations within the excavation area that are vital enough to delay the evacuation for even an instant
Because the wind 1s usually from the northwest the primary assembly area will be the corner of the
protected area fence located approximately 200 feet to the west Should this area be upwind, the
secondary assembly darea will be Building 301 located approximately 200 feet to the east All personnel
will be accounted for once they reach the assembly area

If an evacuation 1s necessary at the CSI'S area, personnel will exit the site via the nearest stepoff pad and
proceed to the primary assembly area The need for personal decontamination and radiological frisking
will be evaluated based on the reason for the evacuation and will be communicated to field employees
by means of a distinct air horn signal  One long blast from the air horn indicates a controlled evacuation
requiring both decontamination and radiological frisking Three short blasts will indicate an emergency
evacuation 1n which personnel will immediately evacuate the site without stopping for decontamination
or personal radiological frisking NOTE During an emergency evacuation, there are no operations
within the CSFS that are vital enough to delay the evacudtion tor even an nstant Because the wind 1s
usually from the northwest, the primary assembly area will be the west end of T900C located
approximately 200 feet to the west Should this area be upwind, the secondary assembly area will be
approximately 200 feet east of the CSFS area All personnel will be accounted for once they reach the
assembly area

¥
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Assembly areas are shown on the Mound site maps (Figures 3 2, 3 3, and 3 4) which will be posted next
to the telephones and in prominent locations at the site

82 EMERGENCY SERVICES
821 Emergency Phone Numbers

In case of an emergency, RFETS emergency services must be notified Kaser-Hill mamtans an
emergency response telephone extension of 2911 at RFETS Extension 2911 may be reached from any
plant site telephone or on Radio Channel 2911 and will immediately connect the caller with the Fire
Department, Plant Security, the Central Alarm Station, the Shift Superintendent and, during first shift,
Occupational Health Table 8 1 presents a list of Mound Site project personnel who will be notified 1n
the event of any spill, release, employee contamination, accident, injury, fire, or natural disaster These
phone, radio and pager numbers will be posted next to telephones and at prominent locatons at the site

Any revisions to the list must be posted and all personnel notified of the changes

*All Life Threatening Emergencies® Dial Extension 2911
822 Rocky Flats Occupational Health Medical Facility (Building 122)

The Rocky Flats Medical Facility in Building 122 1s to be used for medical injuries and emergencies
Depending on the seriousness of the injury, injured personnel may also -require care by an off-site
hospital The need for off-site care will be determined by Occupational Health Directions to the Rocky
Flats Occupational Health Medical Facility

From the Mound Site or the CSFS, go south to Central Avenue and turn right (west) onto Central
Avenue Continue for approximately 1 25 miles Building 122 will be on the left (south) side of Central
Avenue A map to Building 122 will be posted next to telephones and at prominent locations at the site
See Figure 8 1
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Table 8 1
Emergency Telephone Numbers
RFETS EMERGENCY R NSE EXTENSION R Phon 1
RFETS Radio. 2911
R FT ERINTENDENT ne, 2914
RFETS Radio, 2914
RMRS Emergency Contact
Contact Wayne Sproles RFETS Phone 5790
RMRS Project Manager RFETS Radio 3798
RFETS Pager 1245
Contact Mark Wood RFETS Phone 6689
RMRS Field Supervisor RFETS Radio 3796
RFETS Pager 5904
Contact Peggy Schreckengast RFETS Phone 6790
RMRS Health and Safety Supervisor RFETS Radio 3359
RFETS Pager 3059
Contact Marla Broussard RFETS Phone 6007
RMRS Field Operations Manager RFETS Radio 3740
RFETS Pager 4010
Contact Jerry Anderson RFETS Phone 6438
RMRS Radiological Coordinator RFETS Radio
RFETS Pager 7447
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8.3 HAZARDOUS SUBSTANCE RELEASE
8 31 Spill Response Planning

The Spill Response Plan 1s designed to establish a program/plan to optimize a safe and informed response
to incidental and emergency situations with the intent of protecting Mound Site project personnel,
collocated workers, the public, the environment, and property in the event of spills, fire, or explosion

All spills will be addressed per HSP-21 04, "Emergency Response and Spill Control Program ° If
applicable, reporting will be conducted in accordance with Administrative Procedures Manual, ADM-
16 01, "Occurrence Reporting Process *

8.3 2 Inadental Spill Operations
Incidental Spill Definition

Incidental spills are those where the substance can be safely absorbed, neutralized, or otherwise controlled
by employees in the immediate release area at the ume of the release In addition, the release does not
have the potential to become an emergency within a short tume frame

Spills considered as incidental include

o Gasolne, diesel, or hydraulic oil spills within the EZ/SCA,

] Gasoline diesel or hydraulic od spils outside of the EZ/SCA,

. Contaminated soil spills outside of the EZ/SCA, and

. Decontamination or incidental water spills inside secondary containments

Criterion which must be met prior to incidental release response actions at the Mound Site include

. The RFETS Shift Superintendent must be notified,

o The RMRS Project Manager and RMRS Field Supervisors must be notified,

. Radiological Safety must be notified if spill involves radiological aspects,

. The chemical hazards of the substance spilled are known and quantified,

. The PPE normally worn will provide adequate personal protection,

. Decontamination methods are suitable for the substance spilled, and

. All materials or equipment used during the response are compatible with the substance spilled

Post incidental spill response will mnclude

o Ensuring the proper reporting per HSP-21 04 and ADM-16 01, and

. Conducting a briefing to address the cause of the spill, methods of preventing future spills, and
ways to improve readiness and response
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8 3 3 Emergency Spill Operations

Emergency Response Definition

A response effort by personnel from outside the immediate release area, or by other designated
responders to a release that results, or 1s likely to result , 1n an uncontrolled release of a hazardous

substance

An emergency response 1s required in the following situations

. The responders are not in the immediate response area,

. The release requires emergency evacuation ot employees 1n the area,

. The release poses a serious threat ot fire or explosion (exceeds or has the potential to exceed the
lower flammable limit),

L The release may cause high levels of exposure to toxic substances, and

. There 1s uncertainty that the employees 1n the work area can safely handle the severity of the

hazard with the available PPE and equipment
Emergency Spill Response Actions
. IF a release 1s observed, THEN immediately warn coworkers n the area and notify the Project

Manager or Field Supervisor on EMAD 6 IF supervision 1s not available, notify the Shift
Supervisor at 966-2914,

. Shut off pumps transferring liquid if safe to do so,
. Close valves to stop flow nto affected area if safe to do so,
. Move to a safe location upwind and post a person upwind to prevent unauthorized personnel from
entering the contaminated area, and
. Call 966-2911 or use radio channel 2911 and provide the following information
o Exact location of the emergency (nearest road, etc )

Nature of the emergency

Condition of patient if applicable (breathing, consciousness, bleeding, etc )
Special hazards 1n the area

Your name

Any other information requested
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84 EMPLOYEE CONTAMINATION
841 Chemical Contamination

If any site worker experiences a failure or alteration of protective equipment that affects the protection
factor, that person and his/her coworker(s) will immediately leave the work area for which the PPE was
required Re-entry to the area will not be permitted until the equipment has been repaired or replaced
If any incidents occur that involve the chemical contamination or exposure of an employee to hazardous
or toxic substances, the Project Manager or Field Supervisor will be notified immediately If necessary,
the RFETS emergency services at extension 2911 shall be notified

First aid or other decontamination procedures should be administered if they can be without endangering
other operations personnel  Chemically contaminated personnel should proceed to the nearest
decontamination safety shower and thoroughly irrigate the contaminated area(s) An emergency shower
and eyewash station is located 1n the excavation support zone and in T990D at the CSFS area No
chemical contamination situation at the Mound Site project will be made worse by the use of large
amounts of water

8 42 Radiological Contamination
All personnel radiological contamination will be addressed in accordance with ROI-2 01
85  ACCIDENT/INJURY

In the event of an accident or other event that causes injury to operations or any other personnel preseat
at the Mound Site project, the RFETS emergency extension at 2911 will be notified unmediately The
site Fire Department, EMTs, and Security will be dispatched immediately Details of the emergency and
the exact location must be given over the phone Basic first aid may be administered by properly trained
personnel until emergency medical personnel arrive Each shit wilt have a minimum of one staff
member trained 1n American Red Cross First Aid and CPR  Any non-emergency medical situation such
as minor cuts or sprains should be attended to at RFETS Medical - Building 122 A map showing the
location of Building 122 1s shown 1n Figure 8 1
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851 Emergency Medical Procedures

For severe injuries, illnesses, or overexposures

. Remove the 1njure or exposed person(s) from immediate danger if safe to do so,

. Immediately call extension 2911 and provide as much information as possible,

. If possible, at least partial decontamination should be completed Remove protective equipment
and clothing and redress the victim in clean coveralls or wrap in a blanket,

. If decontamination cannot be done, wrap the victim 1n blankets or plastic sheeting to reduce
contamination of other personnel,

. Render emergency first aid until emergency medical personnel arrive, and

. Evacuate all personnel on site to a safe place

8 52 Fire/Explosion

The first responsibility of any employee discovering a fire 1s to warn coworkers and Call the Rocky Flats
Fire Department at extension 2911

UNDER NO CIRCUMSTANCES SHOULD ANYONE ATTEMPT TO FIGHT A FIRE ALONE
Personnel trained as First Responders may then use a fire extinguisher or de-energize small fires in those
situations where there 1s no personal danger in doing so Fire extinguishers are located next to all
generators on site, in T900C and T900D, and 1n all pieces of heavy equipment

In the event of an explosion, all personnel will be evacuated and the fire department notified No
personnel shall re-enter the area until it has been cleared by the Rocky Flats Fire Department

8 53 Natural Disasters

Natural disasters may occur at the site and include lhightning and high winds

. Lightning - Persons should not work 1n open areas, near trees or other equipment outside during
lightning storms - Stop work and clear the site until storm passes
. High winds - If high winds are forecast, the site should be cleared before the winds become

hazardous Workers should be instructed to go to an appropriate shelter If winds are sustained
at 30 miles per hour, all soil handling activities will be suspended and work activities will be
evaluated If winds are sustained at 45 miles per hour, all work will be stopped until the wind
subsides

o Notify the Project Manager or Field Supervisor of any work stoppage due to lightming and high
winds
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86 EMERGENCY EQUIPMENT
This equipment will be stored at appropriate locations selected during site mobilization

. Fire extinguishers (10 1b A/B/C),

L Extra full set of PPE including SCBA,
Emergency shower and eyewash stations will be provided and maintained in the support zone at
both the CSFS and the excavation, and

. Fully stocked spill kit including
¢ Caution Tape

O1l dry absorbent

Universal absorbent pads

Umiversal absorbent pillows

Universal absorbent booms

Plastic non-sparking shovel

Large plastic bags

White vinyl tape

Radiological and Hazardous Waste Labels
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INTEROFFICE MEMORANDUM
DATE February 10,1997
TO Wayne R Sproles Mound Site Project Manager
FROM 9/ D R Swanson, Manager Safety Analysis, Bidg 130, x7009
SUBJECT TRANSMITTAL OF AUDITABLE SAFETY ANALYSIS FOR THE MOUND

SITE SOURCE REMOVAL PROJECT - DRS-005-97

Ref (a) W R Sproles itr 97-RF-005368 to Don Swanson Mound Site |HSS
113, Source Removal Project - Auditable Safety Analysis (ASA) -
WRS-003-97, January 29 1997

PURPOSE

Thus letter transmits the completed safety analysis for the Mound Site Source Removal Project In
response to your letter (Ref a) requesting an auditable safety analysis be performed

DISCUSSION

This report presents a semi-quantitative safety analysis for the activities associated with the
Mound Site Source Removal Project The safety analysis was based on information obtained in
the Proposed Action Memorandum (PAM) for the project which includes a summary of the
radiological and chemical sampling data, as well as a draft of the Mound Site Health and Safety
Plan (HASP)

The safety analysis has determined that the Mound Site i1s classified as “low hazard non-nuclear”
requinng compliance with OSHA Standards preparation of a site-specific HASP and preparaticn
of an auditable safety analysis

Based on the classification determination, the radiological and chemical hazards associated with
the Mound Site source removal activities present negligible offsite impacts to the public and the
environment resulting from an airborne release Onsite occupational hazards have been identified
and evaluated in the HASP No additional controls, beyond what is documented in the HASP
have been identified, nor are necessary to further control negligible offsite radiological and
chemical hazards Offsite impacts will be adequately controlled provided that the controls
identified in the HASP are implemented and maintained
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W R Sproles
February 10 1997
DRS-005-97
Page 2

RESPONSE

if you have any comments or questions regarding this safety analysis please contact John Kirar
at x7844/DP7577 or myself at x7009/DP5269

Attachment
As stated

Hedzhi
Reed
Tyson
Wood
Zimmer
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SUMMARY

This safety analysis addresses the activities associated with the removal of Volatile
Orgamc Compounds (VOCs) at the Rocky Flats Environmental Technology Site (RFETS)
Individual Hazardous Substance Site (IHSS) 113 The IHSS 113 1s also known as the Mound
Site

Between 1954 and 1958 approximately 1,405 intact drums containing uranium, plutomum
beryllum, hydraulic o1l carbon tetrachlonde, perchloroethylene (PCE), and trichloroethylene
(TCE) were stored at the Mound Site Prior to removal of the drums 1n 1970, some of the drums
were known to have leaked, and the resulting contamination 1s impacting the groundwater It 1s
expected that approxumately 400 to 1,000 cubic yards (yd®) of soil are contamnated with VOCs
above subsurface action levels specified 1n the Final Rocky Flats Cleanup Agreement (RFCA)
(Ref 1) necessitating source removal activities The VOC contammants are Comprehenstve
Environmental Response Compensation and Liability Act (CERCLA) hazardous substances and
Resource Conservation and Recovery Act (RCRA) hazardous waste constituents contained 1n an
environmental media (soil) Removal and treatment of VOCs at the Mound Site, 1 accordance
with the RFCA, will nutigate thus source of groundwater contamination

Source removal activities include (1) excavation (2) staging of contaminated soils (3)
soil treatment, and (4) site reclamation Thus analysis addresses only the tasks that could result in
a significant airborne release of radiological and chemical contaminants specificallv excavation
stockpiling, and handling of contaminated soils Contamination of the local groundwater and
potential resultant effects to public receptors are not addressed tn this analysis as it 1s assumed
that they are adequately covered by CERCLA and RCRA cleanup requirements applicable to this
project Routine and ncidental releases of contaminants (chemucal and radiological) dunng
source removal activities at the Mound Site are evaluated 1n the Site Specific Health and Safety
Plan for the Source Removal at the Mound Site IHSS 113 (Ref 2)

Based on a review of the Proposed Action Memorandum for the Source Removal at the
Mound Site THSS 113 (Ref 3), the Mound Site Source Removal Project Activity Control
Envelope Process, the site-specific HASP, and guidance set forth in DOE-STD-5502-94, Hazard
Baseline Documentation (Ref 4), the Mound Site (source removal activities) 1s classified as low
hazard non-nuclear” requinng comphance with OSHA Standards, preparation of a site-specific
Health and Safety Plan (HASP) in accordance with 29 CFR 1926 65, Hazardous Waste
Operations and Emergency Response (Ref 5), and preparation of an “auditable safety analysis
Thus safety analysis serves as the “auditable safety analysis

Based on the “low hazard non-nuclear” hazard classification determination, the
radiological and chemical hazards associated with the Mound Site source removal activities
present neghgible offsite impacts to the public and the environment Onsite occupational hazards
(radiological, chemical, biological, and physical) have been identified and evaluated in the site
specific HASP hazard assessment Controls for these hazards are also documented in the HASP
No additional controls, beyond what is documented in the HASP, have been identified, nor are
necessary to further control neghgible offsite radiological and chemical hazards
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1 INTRODUCTION

The proposed actions that will be urdertaken at the Mound Site include excavating soil
contaminated with VOCs and processing the soil to remove the VOCs The Mound Site 1s
located north of Central Avenue, and east of the protected area (PA) fence The objective of the
action 1s to prevent further degradation of groundwater and to protect human health and the
environment Following treatment, the soil will be returned to the site ard the area revegetated
The project will be conducted 1n accordance with the RECA guidelines DOE Orders, and RFETS
policies and procedures

11 Regulatory Drivers

There are four pnmary regulatory thresholds or levels used for determining the hazard
categonzation and appropnate Environmental Management (EM) hazard baseline documentation

e Hazard Category 3 per DOE Order 5480 23, Nuclear Safety Analysis Reports (Ref 6)
and DOE-STD-1027-92 Hazard Categorization cnd Arcident Analysis Techmques
foi Comphance with DOE Order 5480 23 Nuclcur Safety Analysis Reporis (Ref 7)

e 29 CFR 1910 119 Process Safety Management (PSA)(Ref 8)

o 40 CFR 68, Risk Management Programs (RMP) for Chemical Accidental Release
Prevention (Ref 9) and

e 40 CFR 302, Desigration Reportable Quantities and Notification (Ref 10)

DOE Order 548023 1s the pnimnry Order governing safety analysis requirerents for
ruclear facilities Facilities are designated as “Nuclear Facilties” if the radiological inventory
exceeds the threshold values in DOE-STD-1027-92 DOE-STD-1027-92 1dentifies the threshold
between a Category 3 Nuclear Facility and a below Category 3 Nuclear Facility as a comparnson
of the total segmented inventory with the values 1n the standard

The basis for the apphication of the PSM Standard, 29 CFR 1910 119, and RMP Rule 40
CFER 68, 1s the inventory quantity of hazardous substances that i1s determined by gross amounts
(unadjusted by process) of hazardous matenals The PSM Standard was promulgated to prevent
and mitigate the effects of major accidents at chemical facilities that can result in loss of life to
workers The RMP Rule was promulgated to prevent and mutigate the effects of accidental
releases of hazardous matenals that could affect public health and/or the environment The
thresholds quantities (TQs) in 29 CFR 1910 119 and 40 CFR 68 are used to trnigger PSM and
RMP respectively, the results of which would be incorporated in the hazard baseline
documentation Based on the chemical inventory at the Mound Site excavation area, the PSM
Standard and RMP Rule are not invoked

The releasable quantities in 40 CFR 302, Appendix B, Radionuclides, are used to establish
the dividing line between radiological or non-nuclear facilities and other EM industnal facilities
The levels in 40 CFR 302 are based on the reportable quantities in pounds of matenal for
hazardous substances and cunes of matenal for radioactive substances Reportable quantities are
based on the potential release of matenals into the environment

Rewvision 0 1 Mound Site Safetv \nalvsis



DOE-STD-5502-94 (Ref 5) establishes uruform DOE Office of EM Gutdance on hazard
baseline documents that identify and control radiological and non-radiological hazards for all EM
facihties This DOE Standard requires the cogmizant contractor to identify the activities, or
groups of activities, that logically should be grouped as a “facihty” for the purpose of facility
classification and safety and health documentation development

2 ACTIVITY DESCRIPTION

Source removal activities that will be performed at the Mound Site include

e Excavation
e Staging of Contamunated Soil
e Soil Treatment

o Site Reclamation

21 Excavation

The proposed action involves excavating approximately 400 to 1,000 yd® of soil from the
site using standard excavating equipment Excavation equipment will consist of a track-mounted
excavator, backhoe, and/or front-end loader Contamunated soils will be moved 1n dump trucks or
by simular transport to a contamnated soil feed stockpile, approximately 600 feet east of the
Mound Site, south of where the thermal desorption treatment equipment will be placed to process
the soil Dunng soil handling activities, dust mimimization techmques, such as water sprays, will
be used to mummuze suspension of particulates Earth-moving operations will not be conducted
duning peniods of high sustaned winds Air monitonng for VOCs and radionuchides will be
performed duning excavation and transport activities In addition, radiological monitoring of the
sois will be performed for protection of the workers, the public, and the environment in
accordance with the RFETS Radiological Controls Manual (Ref 11)

2 2 Staging of Contaminated Soil

The contaminated soil feed stockpile will be designed to contain the contaminated soil and
mumumize wind blown dispersion and storm water interaction with the soil by using concrete
barriers and a water-resistant tarpaulin In addition, a plastic hned ditch will be constructed
surrounding the stockpile to capture local stormwater Stormwater collected from this ditch may
be used to control dust on soils awaiting treatment or will be collected for onsite treatment Aur
momtonng for VOCs and radionuchdes will be performed dunng staging of sois in the
contamunated soul feed stockpile Dust minimization will be performed dunng the staging of soils
in the contaminated soil feed stockpile and a water-resistant tarpaubin or equivalent will be placed
after daily stockpiling operations

23 Soil Treatment

Contamunated soil will be treated using low temperature thermal desorption remediation
technology and stockpiled in the treated soil stockpile area Air monttonng for VOCs and
radionuchides will be performed dunng soil treatment Dust mimmzation will be performed

Revision 0 2 Mound Site Safety Analysis
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during the treatment and staging of soils in the treated soil stockpile Treated soil upon
attainment of performance goals, will be backfilled into the excavation Reclamation of the
treatment area and the excavation area will be performed to return these areas to natural
conditions

2 4 Site Reclamation

At the completion of remediation activities (excavation, soil treatment and backfilling)
radiological surveys of the Mound Site excavation ard treatment areas will be performed and the
areas revegetated Excavation and thermal desorption equipment will be decontaminated

3 SITE CHARACTERIZATION
31 Background

The Mound Site 1s located north of Central Avenue, and east of the protected area (PA)
fence Approximately 1,405 intact drums were placed at the Mound Site between 1954 and 1958
and covered with sotl The drums contained uranum aad beryllium-contaminated lathe coolant (a
muxture of approximately 70 percent hydraulic o1l and 30 percent carbon tetrachlonde) Histoncal
information also indicates that some of the coolant contained plutonlum In addition, some of the
drums contained tetrachloroethylene (or perchloroethylene) (PCE)

In 1970 all drums were removed from the Mound Site along with some radiologicallv
contarmnated soil Approximately 10 percent of the drums were thought to have holes at the time
of removal No airborne radiological contamination was detected during the drum removal
Recent charactenzation data indicates VOCs, predominantly PCE, have been detected in
subsurface sotls at levels requinng cleanup Records, however, do not exist indicating the volume
of contamunants released to the soils at the Mound Site

Information on the Mound Site chemucal and radiological contamination have been
collected over many years and documented in vanous reports These reports, referenced 1n the
Proposed Action Memorandum for the Source Removal at the Mound Site IHSS 113 (Ref 4)
were used to prepare this safety analysis

32 Radionuchdes 1n Soil

Thirty-three samples have been collected from the Mound Site and analyzed for
radionuchde content =~ The highest radiological concentration sample data, the mean
concentration, and the 95% Upper Confidence Level (UCL) activity concentration from samples
collected within the proposed Mound Site excavation area are provided in Table 3-1 (data from
Ref 4)
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Uranium 233/234
Uranium 235
Uramum 238 101 10
Amernicium 241 036
Plutonium 239/240 191

3 3 Volatile Organic Compounds in Soil

Several subsurface soil and water samples were taken at the Mound Site Maximum
concentrations of VOCs in soil or water are shown 1n Table 3-2

Table 3-2 Maximum Concentrations of VOC in Soil and Water Samples

Methylene Chlonde 190 Bmhoie 14295
Perchlorocthylene (PCE) 7600 Borehole 14295
Tnchloroethylene (TCE) 180 Groundwater Well 0174

Borehole 14293 and 14495 locations are withum the proposed Mound Site excavation arca.

4 HAZARD ANALYSIS
4 1 Hazard Categorzation Methodology - Radiological

The total activity of each ideatified radionuclhide present at the Mound Site excavation,
assumed to be the total 1,000 yd® that wall be excavated and treated, was estimated using the
formula below and the 95% UCL activity concentrations from Table 3-1 The total activity of
each radionuchde was compared to the Category 3 thresholds m DOE-STD-1027-92 The ratio
of the total activity to the 40 CFR 302 Appendix B Reportable Quantities (RQs) was then
determined Finally, the sum of these ratios was compared to unity to determune if the potentially
releasable radiation from the Mound Site excavation exceeds the 40 CFR 302 notification
requirements Results of the calculations are provided in Table 4-1

Mound Site Safety Anslysis




The total activity for each 1sotope was calculated as follows

For UBYU™

A; = Total Activity (pCt) =A x p x V
A =95% UCL activity concentration pCi/g from Table 3 1
p = soll density = 1 8 g/em’
V = soil volume excavated = 1 000 yd® = 27 000 ft*

A; =936 pCi/g x 18 g/em® x 27 000 1 x (1 cm*/3 53 x 10° ft)
Ar=129x10"pCi (-0 013 C)

For U™

A;=073pCi/g x 18 g/em® x 27 000 ft* x (1 cm*3 53 x 10° ft)
Ar=101x 10° pCi (~0 001 Ci)

For U™

A; = 47 07 pCug x 1 8 g/em’ x 27 000 ft* x (1 cm'/3 53 x 10° ft?)
A, = 6 48 x 10" pCi (~0 065 Ci)

For Am?"!

A; =019 pCilg x 18 glem® x 27 000 * x (1 cm /3 53 x 10° ft')
A; =262 x 10° pCi (~0.00026 C1)

For Pu?®/pPu®¥

A;=100pCi/g x 18 gicm® x (1 em¥3 53 x 10° ft’) x 27 000 ft*
Ar=138x10°pCi {~0 0014 C))

Table 4-1 Radionuclide Quantities at Mound Site

DOE-STD-1627, )
Radionuchde Total Actavity an Attachment 1 40 CFR 3024 Ratio
1,000 yd® of S, Cx Category 3 Appendix BRQ, C1 | (Actinty/RQ)
Thresholds, Ci
Uramum 233/234 0013 42 01 013
Uranium 235 0 001 42 01 001
Uramum 238 0 065 42 01 065
Amencium 241 0 00026 052 001 0026
Plutonium 00014 052 001 014
239/240
Total Sum-of-Ratios 0956
Rewvision 0 5 Mound Site Saf~tv Analvsis



4 2 Hazard Classification Methodology - Chemical

The total quantity of each identified chemical contammant present at the Mound Site
excavation, assumed to be the total 1,000 yd® that will be excavated and treated, was estimated
using the formula below and the maximum detected concentrations from Table 3-2 The ratio of
the individual concentration of each chemucal to the 40 CFR 302 Appendix B Reportable
Quantities (RQs) was then determined Finally, the sum of these ratios was compared to umty to
determune if the potentially releasable chemicals from the Mound Site excavation exceeds the 40
CFR 302 notification requirements Results of the calculations are provided 1n Table 4-2

Q = quantity of chemicali (mg) =C x p x V
C = concentrabion mg/kg from Table 3-2
p = sod density = 1 8 glem?
V = soil volume excavated = 1000 yd' = 27 000 €

The total quantity for each chemical constituent was calculated as follows

Eor Carbon Tetrachionde
Q = 0005 mg/kg x (1kg/1000g) x 1 8 g/em’ x 27 000 ft' x (1 cm¥3 53 x 10° 1t
Q =6 88 x 10” mg (~0.0069 kg)

Methylene Chionde
Q = 19 0 mg/kg x (1kg/1000g) x 1 8 g/cm’ x 27,000 f£* x (1 cm¥/3 53 x 10° ')
Q=262x 10" mg (~26 kq)

Perchioroethyiene (PCE)
Q = 760 0 mg/kg x (1kg/1000g) x 1 8 glem® x 27 000 1t x (1 cm?/3 53 x 10° ftY)
Q = 1046 x 10* mg (~1.050 kg)

Inchioroetiwlene (TCE)
Q = 18 0 mg/kg x (1kg/1000g) x 1.8 g/em’ x 27,000 £’ x (1 cm¥3.53 x 10°* ft')
Q=248x 10" mg (~25 kg)

Table 4-2 Chemical Quantities at Mound S

niied, Sy s X 3 o Be. v W - o 8

ite

Tnchloroethylene 25 454 055
(TCE)
Total Sum-of-Ratios 2412
Revision 0 6 Mound Site Safety Analysis
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4 3 Final Hazard Categorization

Based on the guidance in DOE-STD-5502-94 the Mound Site (source removal activities)
1s classified as low hazard non-nuclear” requinng comphance with apphicable OSHA Standards
preparation of a site specific Health and Safety Plan (HASP), and preparation of an ‘auditable
safety analysis ” Thus classification was determined as follows

¢ Potentially releasable radiation does not meet or exceed DOE-STD-1027, Attachment
1 thresholds (see Table 4-1), and

e Potentially releasable radiation RQ does not meet or exceed 40 CFR 302, Appendix B
levels (see Table 4-1), and

e Potentially releasable hazardous chemical RQ exceeds 40 CFR 302, Table 40 CFR 302
levels (see Table 4-2)

This safety analysis serves as the auditable safety analysis required to meet DOE-STD-
5502-94 The Mound Site-specific HASP (1) provides systematic identification of hazards within
the source removal activities, (2) describes and analyzes the adequacy of the measures taken to
elminate, control, or mutigate identified hazards, and (3) analyzes and evaluates potential
accidents

4 4 Hazard Analysis Results

Based on the “low hazard non-nuclear” hazard classification determunation the
radiological hazards associated with the Mound Site source removal activities present negligible
offsite impacts to people and the environment Therefore, no radiological accident scenarios
resulting in the release of radionuclides have been analyzed in this safety analysis

For chemicals, the amount present 1n the total quantity of soils that will be excavated and
treated exceeds the 40 CFR 302 levels However, the amount that evaporates from the soil as 1t
1s handled should be neghgible compared to these levels The potential for release of VOCs
during thermal desorption will be adequately controlled by treatment unt design (1 e, capture of
off-gases, air momtoning for VOCs, HEPA filtration to mummize particulate emussions)
Therefore, no accident scenanos resulting in the release of chemucals have been analyzed in this
safety analysis

Occupational hazards, including common industnal hazards (chemucal exposures
biological hazards, and physical hazards), are identified and evaluated in the site-specific HASP
(Ref 2) and are clearly regulated by DOE-prescnbed occupational safety and health standards
No specific analysis was performed for these types of hazards as part of this safety analysis

5 HAZARD CONTROLS

Controls for onsite radiological, chemical, biological, and physical hazards associated with
source removal activities at the Mound Site are prescnibed in the site-specific HASP No
additional controls, beyond what 1s documented in the HASP, are necessary to control neglgible
offsite radiological and chemucal hazards Offsite impacts will be adequately controlled provided
that the controls 1dentified 1n the HASP are implemented and maintained

Revision 0 7 Mound Site Safety Analvsis



6 REFERENCES

1 Final Rocky Flats Cleanup Agreement (RFCA) DOE, Rocky Flats environmental Technology Site 1996

2 Draft Site Specific Health and Safety Plan for the Source Removal at the Mound Site IHSS 113 RF/RMRS-
96-0061 Rocky Mountain Remediation Services LLC January 1997

3 Proposed Action Memorandum for the Source Removal at the Mound Site IHSS 113 RF/RMRS-96-0059,
Rocky Mountain Remediation Services, LLC December 16 1996

4 Hazard Baseline Documentation DOE Limted Standard 5502-94 U S Department of Energy
Washington D C August 1994

5 Hazardous Waste Operations and Emergency Response, Code of Federal Regulations, 29 CFR 1926 65,
Department of Labor Occupational Safety and Health Administration, Washington D C

6 Nuclear Safety Analysis Reports DOE Order 5480 23, U S Department of Energy Washington D C
Apnl 30 1992

7 Hazard Categorization and Accident Analysis Techmques for Compliance with DOE Order 5480 23
Nuclear Safety Analysis Reports, DOE Standard 1027-92, U S Department of Energy Washington D C
December 1992

8 Process Safety Management, Code of Federal Regulations, 29 CFR 1910.119, Department of Labor
Occupational Safety and Heaith Admimstration, Washington D C

9 Risk Management Programs (RMP) for Chemical Accidental Release Prevention, Code of Federal
Regulations, 40 CFR 68 Office of the Federal Register Washington D C.

10  Designation Reportable Quantities, and Notification Code of Federal Regulations, 40 CFR 302 Office of
the Federal Register WashingtonD C

11  RFETS Radiological Controls Manual, Kaser-Hill, Rocky Flats environmental Technology Site 1996

Revision 0 8 Mound Site Safety Analvsis

Noa . ER N
¢ D AR PREs X S ~FREE fedie

. 2 Tandoionia -



o

MOUND SITE SOURCE REMOVAL
SITE PREPARATION AT THE MOUND SITE
(Culvert Installation and Road Upgrade)
Activity Hazard Analysis
1-28-97

General work hazards All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
in the support zone

Heat stress Heat stress monstoring will be
conducted 1 regards to work load
and PPE worn

Cold stress Cold stress momtoring will be
conducted Proper clothing will be
available to all personnel and
admunistrative controls will be
adhered to

Noise Noise monitoring will be conducted |
Where necessary personnel will wear |
hearing protection In addition, all |
personnel will participate 1n the
RFETS Heaning Conservation

Program if necessary

Care will be taken when traversing
the site especially when carrying
equipment All trip hazards will be
I immediately removed or marked
when identified

Lifting equipment and Back injury Proper hifting techniques will be
materials used and heavy equipment, where
feasible, will be utilized to move
i heavy loads

Traversing the site Ship, trips, falls

Handling equipment and Pinch points and sharp Care will be taken when pinch
materials edges points and sharp edges exist and
heavy duty leather work gloves will
be worn

C \WPDOCS\MOUND\TASKIAH! |
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Activity

Using hand tools

Hand tools 1n unsafe
operating condition

Preventative Measures

Hand tools will be inspected by the
user prior to each use

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated 1n
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double 1nsulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immediately
removed from service

Use of generators

Electrical shock

Extension cords will be intended for
outdoor use, inspected by the user,
and protected from unnecessary
damage Any extension cords which
show signs of damage or
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginning of each
shift

Fire

At a mimimum a 10 lb ABC fire
extinguisher will be located 1n the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)

C \WPDOCS\MOUND\TASKI1AH!
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Excavating bottom of
Central Avenue ditch

Heavy equipment in poor
operating condition

Heavy equipment will be inspected
prior to entering RFETS The
operators will inspect and document

| Removing vegetative soil, heavy equipment prior to the
scarifying, backfilling, and beginning of each shift
| ct 1
| compacting sol Improper operation of Personnel will be properly tramned n
| Minor road improvements heavy equipment the .use and limitations of all heavy
| including placing road equipment
| base, grading, and Ground personnel being Ground personnel will wear orange
| compacting struck with heavy vests, stay at least 20° away from
equipment or falling loads heavy equipment, and maatain line
of sight with the operators.
Other equipment being Heavy equipment operations will be
struck with heavy conducted 1n a deliberate safe
equipment manner A spotter will be required
II when backing heavy equipment
Vehicular traffic In addition to orange vests, a
flagperson will be assigned to
control traffic when working on or
near the active roadway
Installation of culvert Crushing Culvert sections will be blocked or
otherwise secured prior to personnel
working or standing in its path of
travel
Use of nuclear sotl density | Improper use or handling Certsfications for the operator and
gauge resulting in exposure to the | the gauge will be on site at all times
internal radioactive sources | The gauge will be used and
transported in accordance with
manufacturers specifications and
HSP-18.04
Mixing and applying Inhalation of silica A full-facepiece air-purifying !
ConCover® respirator will be worn when mixing |

the ConCover® Respirator wearers
will be medically cleared, trained,
and fit to the respirator being worn
Personnel not wearing respirators
will stay at least 20° away from
mixing operations

Field Change No 2

C \WPDOCS\MOUND\TASKI1AH!1




Field Change No 1

’ Activity Hazard

Mixing and applying Contact with mixing blades
ConCover® (cont )

Preventative Measures

Personnel will not reach into the
machine at any time

Injury trom high pressure
spray

At no time will the nozzle be
pointed at any body part or other
personnel

Falls from the unit during
transport

Operators will ride only in the
approved area while in transport and
the restraint devices will be in place

Spraying water for dust Pump maltunction or hose
control rupture

Pumps and hoses will be inspected

by the user prior to use The hoses
will be protected from unnecessary

damage

Approved Signature Date

RMRS Project Manager-Wayne Sproles

RMRS H&S Supervisor-Peggy Schreckengast

,ZS/;/ /_4-2-97

RMRS Radiological Coordinator-Jerry Anderson

SSOC Radiological Engineer-Scott Newsom
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| All site activities

MOUND SITE SOURCE REMOVAL
SITE PREPARATION AT THE MOUND SITE AND THE CSFS AREA
(Establishment of Equipment Infrastructure)

Activity Hazard Analysis

1-28-97

shields, hard hats, reflective vests,
and hearing protection as applicable

. in the support zone

Heat stress monitoring will be
conducted in regards to work load
and PPE worn

Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
admnstrative controls will be
-adhered to

Noise

Noise monitoring will be conducted |
Where necessary personnel will wear §
hearing protection In addition, all
personnel will participate 1n the
RFETS Hearing Conservation
Program if necessary

| Traversing the site

Shp, trips, falls

Care will be taken when traversing
the site especially when carrying
equipment Al trip hazards will be
immediately removed or marked
when identified

Lifting equipment and Back injury Proper lifting techniques will be

materials used and heavy equipment, where
teasible, will be utilized to move
heavy loads

Handling equipment and Pinch points and sharp Care will be taken when pinch

materials edges points and sharp edges exist and
heavy duty leather work gloves wiil
be worn

C \WPDOCS\MOUND\TASK1AH2




Activity Hazard Preventative Measures

U Hand tools will be inspected by the

sing hand tools to build Hand tools 1n unsafe
secondary containment operating condition user prior to each use

Improper use of hand tools | Hand tools will be utilized for their
intended use and operated 1n
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made

Electrical shock Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immediately
removed from service

Use of generators to power | Electrical shock Extension cords will be intended for
portable power tools outdoor use, inspected by the user,
and protected from unnecessary
damage Any extension cords which
show signs of damage or
deterioration will be immediately
removed from service

Electrical shock Cords will be plugged into a GFCl
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginning of each
shift

Fire At a mmimum, a 10 1b ABC fire
extinguisher will be located 1n the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline Follow recommendations on MSDS
(see Appendix C)

C \WPDOCS\MOUND\TASKI1AH2 2
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Field Change No 3 Field Change No 1

Using fork truck to locate
poly tanks, pumps,
generators, and jersey
barriers

Fork truck 1n poor

operating condition

The operator will inspect and i

Preventative Measures

document the fork truck prior to the

beginning of each shift

Improper operation of fork | Operators will hold a current Fork

truck Truck Operator Permut and all
operations will be in accordance
with HSP-9 06

Ground personnel being Ground personnel will wear orange

struck with fork truck vests and maintain line of sight with
the fork truck operator

Other equipment being Fork truck operations will be

struck with fork truck

conducted 1n a deliberate safe
manner A spotter will be required
when backing the fork truck

Injury resulting from
unsecured loads

Loads will be secured Jersey
barriers will be moved with the
forks in the lowest possible position
and personnel will stay back a
minumum of ten feet

Driving fence posts,
ground rods, or equipment
hold downs

Pinch points

Pay particular attention to pinch
points when using
pneumatic/hydraulic or slide type
driving devices

Ear injury

Hearing protection will be worn

Placement of Jersey
| barriers with loader

| o

C \WPDOCS\MOUND\TASK1AH2

Dropping load

Front end loader has capacity using
inspected cable




Approved Signature Date

RMRS Project Manager-Wayne Sproles Mﬁg—— I_4-2-917

"j Ve
RMRS H&S Supervisor-Peggy Schreckengast J{.&v}a Y i X A7
J B _/I

Ny %ﬁ?

RMRS Radiological Coordinator-Jerry Anderson

SSOC Radiological Engineer-Scott Newsom
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All site activities

MOUND SITE SOURCE REMOVAL
INSTALLING STORMWATER DITCH AND REMOVING TOPSOIL AT THE CSFS
Activity Hazard Analysis

1-28-97

General work hazards

All personnel will wear steel toed

shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
1 the support zone

Heat stress monitoring will be
conducted in regards to work load
and PPE worn

Cold stress

Cold stress monitoring will be
conducted Proper clothing will be
available to all personnet and
admnustrative controls will be
adhered to

Noise

Noise monitoring will be conducted

Where necessary personnel will wear

hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site

Ship, trips, falls

Care will be taken when traversing
the site especially when carrying
equipment All trip hazards will be
immediately removed or marked
when identified

Lifting equipment and
materals

Back imjury

Proper hfting techniques will be
used and heavy equipment, where
feasible, will be utilized to move
heavy loads

} Handling equipment and
| materials

|

Pinch points and sharp
edges

Care will be taken when pinch
pomts and sharp edges exist and
heavy duty leather work gloves will
be worn

C \WPDOCS\MOUND\TASK2ZAHA
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Activity

Using hand tools

Hazard

Hand tools in unsafe
operating condition

Preventative Measures

Hand tools will be inspected by the
user prior to each use

Improper use of hand tools

Hand tools will be utilized for therr
intended use and operated in
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double 1nsulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immediately
removed from service

Use ot generators

Electrical shock

Extension cords will be intended for
outdoor use, inspected by the user,
and protected from unnecessary
damage Any extension cords which
show signs of damage or
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginning of each
shift

Fire

At a mimmum, a 10 1b ABC fire
extinguisher will be located in the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)
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Field Change No 2

|
|

|
|

|
|
|
|
|
1
;
|
l

Activity

Install stormwater

Hazard

Heavy equipment 1n poor

Preventative Measures

Heavy equipment will be inspected

collection ditch and remove | operating condition prior to eatering RFETS The
topsoil from the CSFS operator will inspect and document
heavy equipment prior to the
beginning of each shift
Improper operation of Operators will be properly trained in
- heavy equipment the use and limitations of all heavy
equipment
Ground personnel being Ground personnel will wear orange
struck with heavy vests, stay at least 20° away from
equipment or falling loads heavy equipment, and maintain line
of sight with the operators
Other equipment being Heavy equipment operations will be
struck with heavy conducted 1n a deliberate safe
equipment manner A spotter will be required
when backing heavy equipment
Skin exposure to Personnel in the EZ/SCA will wear
radionuchides 1n soil modified level D PPE and hmit
contact with contaminated soil
Inhalation of radionuchides | High volume air sampling will be
conducted n the work area
Mixing and applying Inhalation of silica A full-facepiece air-purifying
ConCover® respirator will be worn when mixing
the ConCover® Respirator wearers
will be medically cleared, trained,
and fit.to the respirator being worn

Personnel not wearing respirators
will stay at ieast 20° away from

mixing operations

Contact with mixing blades

Personnel will not reach into the
machine at any time

Injury from high pressure At no time will the nozzle be

spray pointed at any body part or other
personnel

Falls from the unit during Operators will ride only in the |

transport approved area while 1n transport and §

the restraint devices will be 1n place

C \WPDOCS\MOUND\TASK2AHA
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Field Change No 1

Activity

Spraying water for dust
control

Preventative Measures

Pump malfunction or hose
rupture

Pumps and hoses will be mnspected
by the user prior to use The hoses
will be protected from unnecessary
damage

Approved

Signature Date

RMRS Project Manager-Wayne Sproles //{ /dc/u [ g" | _4-2-91

RMRS H&S Supervisor-Peggy Schreckengast _/u“/jll QU,NL“ f&,u ot - }—"/7

RMRS Radiological Coordinator-Jerry Anderson

SSOC Radiological Engineer-Scott Newsom
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MOUND SITE SOURCE REMOVAL
EXCAVATION OF CONTAMINATED SOIL
Activity Hazard Analysis

1-28-97

All site activities General work hazards

Hazard Preventative Measures

All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
in the support zone

Heat stress

Heat stress monitoring will be
conducted m regards to work load
and PPE worn

Cold stress

Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
adminsstrative controls will be
adhered to

Noise monitoring will be conducted |
Where necessary personsel will wear |
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation

Program if necessary

Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment All
trip hazards will be immediately
removed or marked when 1dentfied

Noise
Traversing the site Ship, trips, falls
Lifting equipment and Back injury

materials

Proper lifting techniques will be
used and heavy equipment, where
feasible, will be utilized to move
heavy loads

Handling equipment and Pinch points and sharp
materials edges

Care will be taken when pinch
points and sharp edges exist and
heavy duty leather work gloves will
be worn

C \WPDOCS\MOUND\TASK3AHA 1




I Activity

Using hand tools

Hazard

Hand tools 1n unsafe
operating condition

Preventative Measures

Hand tools will be inspected by the
user prior to each use

Improper use ot hand tools

Hand tools will be utilized for their
intended use and operated 1n
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immediately
removed from service

Use of generators

Electrical shock

Extension cords will be intended for
outdoor use, inspected by the user,
and protected from unnecessary
damage Any extension cords which
show signs of damage or
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginning of each
shift

Fire

At a mimmimum a 10 Ib ABC fire
extinguisher will be located in the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)
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Trackhoe operation

Trackhoe in poor operating

The trackhoe will be inspected prior

Use of Level B respiratory
protection

condition to entering RFETS The operator
will inspect and document the
trackhoe prior to the beginning of
each shift

Improper operation of the Operators will be properly trained in

trackhoe the use and limitations of the
trackhoe

Ground personnel being Ground personnel will wear orange

struck with trackhoe or vests, stay at least 20° away from

falhng loads the trackhoe, and maintain line of
sight with the operator

Other equipment being The forty ton dump truck will be

struck with trackhoe stationary with the parking brake set
prior to loading of soil Trackhoe
operations will be conducted n a
deliberate safe manner A spotter
will be required when backing the
trackhoe

Physical fatigue Medical approval will be required
for personnel

Improper face to facepitece | Respirator specific fit test approval

seal will be required for personnel

Improper inspection or use
of respirator

Personnel will be trained in the
inspection, use, and hmutations of
the specific respirator worn

Unsecured airhine bottles on | Airline bottles will be inspected by
trackhoe the user prior to and during each
shift
Excavating contaminated Skin exposure to volatile Personnel 1n the EZ/SCA will wear
soil organic compounds Level B PPE and limit contact with

{ contaminated sou

Inhalation of volatile
organic compounds

Personnel in the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
real-ime VOC monitoring

C \WPDOCS\MOUND\TASK3AHA
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Field Change No 1

I Activity

Excavating contaminated
soil (cont )

Hazard

Skin exposure to
radionuchides 1n soil

Preventative Measures

Personnel 1n the EZ/SCA will wear
Level B PPE and Iimit contact with
contaminated soil

Inhalation of radionuclhides

Personnel in the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
air monutoring

Working around open
trench

Slips, trips, falls into trench

Personnel will stay a minimum of
six feet away from the edge of the
trench Personnel closer than six
feet must wear a full body harness
and lifeline attached to an approved
anchorage point

Sloughing ot trench walls

The trench will be inspected prior to
and during each shift

Equipment talling into
trench

All equipment, except the excavator,
will be kept a mmmmum of six feet
away from the edge of the trench

Obtaining FIDLER
readings at the trackhoe
bucket

Ground personnel being
struck with trackhoe

Prior to the RCT approaching the
bucket the operator will set the
bucket on the ground, disengage the
hydraulic system, set the parking
brake, and give a hand signal
indicating that the RCT may
approach

Spraying water tor dust
control and pumping
decontamination or
incidental water nto the
holding tanks or into tanker
trucks

Pump maltunction or hose
rupture

Pumps and hoses will be inspected
by the user prior to use The hoses
will be protected from unnecessary
damage The discharge end of the
inuidental water hose will be
submerged 1n the holding tank
Tankers will be filled 1n accordance
with their safety guidelines

C \WPDOCS\MOUND\TASK3AHA
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Approved Signature Date

RMRS Project Manager-Wayne Sproles ;éi éﬂg 4 % /_4-2-97
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RMRS Radiological Coordinator-Jerry Anderson / ‘%Z/??
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MOUND SITE SOURCE REMOVAL
TRANSPORT AND DUMPING OF CONTAMINATED SOIL
Activity Hazard Analysis
1-28-97

——

Activity Preventative Measures

All site activities General work hazards All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
in the support zone

Heat stress Heat stress monitoring will be
conducted 1n regards to work load
and PPE worn

Cold stress Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
administrative controls will be
adhered to

Noise Noise monitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site Ship, trips talls Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment  All
trip hazards will be immediately
removed or marked when 1dentified

Lifting equipment and Back injury Proper lifting techniques will be

materials used and heavy equipment, where
teasible will be utilized to move
heavy loads

Handling equipment and Pinch points and sharp Care will be taken when pinch

materials edges points and sharp edges exist and
heavy duty leather work gloves will
be worn

C \WPDOCS\MOUND\TASK4AHA 1



Hand tools 1n unsafe
operating condition

Hand tools will be inspected by the

user prior to each use

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated n
accordance with HSP-12 10 Guards
will be in place and no modifications
will be made.

Electrical shock

Portable power tools will be plugged

into a GFCI protected outlet and will

be UL listed and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immediately
removed from service

Use of generators

Electrical shock

Extension cords will be intended for
outdoor use, inspected by the user,
and protected from uanecessary
damage Any extenston cords which
show signs of damage or
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginning of each
shift

Fire

At a mimmum, a 10Ib ABC fire
extinguisher will be located in the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the

generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)
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I Activity

Articulated dump truck
operation

Hazard

Dump truck n poor
operating condition

Preventative Measures

e

The dump truck will be inspected
prior to entering RFETS The
operator will inspect and document
the dump truck prior to the
beginning of each shift

Improper operation of the
dump truck

Personnel will be properly trained 1n
the use and limitations of the dump
truck

Ground personnel being
struck with dump truck

Ground personnel will wear orange
vests, stay at least 20 away from
the dump truck, and maintain line of
sight with the operator

Vehicular tratffic being
struck with dump truck

Prior to movement, the flagpersons
will confirm that they are in position
all traffic 1s stopped, and the path of
travel 1s clear

Other equipment being
struck with dump truck

Dump truck operations will be
conducted 1n a deliberate safe
manner A spotter will be required
when backing the dump truck

Spills or dust generation
during transport

A one foot freeboard will be
maintained at all times Water will
be sprayed on the load prior to
transport and speed will be limited
to 5 mph Direct observation will
ensure prompt response should a
spill or dust generation occur

Use ot Level B respiratory
protection

Physical tatigue

Medical approval will be required
tor personnel

Improper tace to tacepiece
seal

Respirator specific fit test approval
will be required for personnel

Improper inspection or use
of respirator

Personnel will be trained tn the
inspection, use, and limitations of
the specific respirator worn

Unsecured airline bottles on
dump truck

Airline bottles will be inspected by
the user prior to and during each

shift
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Field Change No 1

, Activity

Dumping contaminated soil

Hazard
Skin exposure to volatile
organic compounds

Perso;mel in the EZ/SCA will wear

Level B PPE and limit contact with
contaminated soil

Preventative. Measures

Inhalation of volatile
organic compounds

Personnel 1n the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perumeter
real-ime VOC monitoring

Skin exposure to
radionuchides 1n soil

Personnel in the EZ/SCA will wear
Level B PPE and limst contact with
contaminated soil

Inhalation of radionuchdes

Personnel 1n the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
air monitoring

Ground personnel being
engulfed by dumped soil

Ground personnel will stay at least
50’ from the dump truck and the
operator will not dump the load until
given a visual hand signal from the
spotter

| Spraying water for dust
control

e

Approved

RMRS Project Manager-Wayne Sproles

RMRS H&S Supervisor-Peggy Schreckengast
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Pump malfunction or hose
rupture

Pumps and hoses will be mspected

by the user prior to use The hoses

will be protected from unnecessary
damage




MOUND SITE SOURCE REMOVAL
MANAGEMENT OF CONTAMINATED SOIL FEED STOCKPILE
Activity Hazard Analysis
1-28-97

—— ey
Activity Preventative Measures |

All site activities General work hazards All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
in the support zone

Heat stress Heat stress monitoring will be
conducted 1n regards to work load
and PPE worn

Cold stress Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
admunistrative controls will be
adhered to

Noise Noise monitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site Ship, trips, falls Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment All
trip hazards will be immediately
removed or marked when identified

Lifting equipment and Back injury Proper lifting techniques will be

materials used and heavy equipment, where
teasible, will be utilized to move
heavy loads

Handling equipment and Pinch points and sharp Care will be taken when pinch

materials edges points and sharp edges exist and
heavy duty leather work gloves will
be worn
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Activity Hazard Preventative Measures

Using hand tools Hand tools in unsafe Hand tools will be inspected by the
operating condition user prior to each use

Improper use of hand tools | Hand tools will be utilized for their
intended use and operated in
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made

Electrical shock Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immedaately
removed from service

Use of generators Electrical shock - Extension cords will be intended for

outdoor use, mspected by the user,

and protected from unnecessary

| damage Any extension cords which
show signs of damage or

deterioration will be immediately

removed from service

Electrical shock Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The

H GFCI will be tested by the user

daily prior to the beginning of each
shift

Fire At a minimum, a 10 1b ABC fire
extinguisher will be located in the
work area and next to the generator

All refueling will be conducted at
the beginning of the shift when the
generators are cool
Use of gasoline Follow recommendations on MSDS
(see Appendix C)
C \WPDOCS\MOUND\TASKSAHA 2
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Activity

Front end loader operation

Hazard

Front end loader in poor
operating condition

Preventative Measures

The front end loader will be
inspected prior to entering the site
The operator will inspect and
document the front end loader prior
to the beginning of each shift

Improper operation of the
front end loader

Operators will be properly trained in
the use and limitations of the front
end loader

Ground personnel being
struck with tront end loader
or falling loads

Personnel will wear orange vests,
stay at least 20 away from the front
end loader, and maintain line of
sight with the operator

Other equipment being
struck with tront end loader

Front end loader operations will be
conducted 1n a dehberate safe
manner A spotter will be required
when backing the front end loader

Use of Level B respiratory
protection

Physical fatigue

Medical approval will be required
for personnel

Improper tace to facepiece
seal

Resprrator specific fit test approval
will be required for personnel

Improper 1nspection or use
of respirator

Personnel will be trained in the
inspection, use, and limitations of
the specific respirator worn

Unsecured airline bottles on
front end loader

Airrline bottles will be inspected by
the user prior to and during each
shift

Moving contaminated soil

Skin exposure to volatile
organic compounds

Personnel in the EZ/SCA will wear
Level B PPE and himit contact with
contaminated soil

Inhalation ot volatile
organic compounds

Personnel in the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
real-ime VOC monitoring

Skin exposure to
radionuchides 1n soil

Personnel 1n the EZ/SCA will wear
Leve! B PPE and limit contact with
contaminated soil
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Field Change No 1

Moving contaminated soil
(cont )

Inhalation of radionuclides

Pmentaﬁw Measures

Personnel 1n the EZ/SCA will wear

Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
air monitoring

Spraying water for dust

| control and pumping

| decontamination or

| incidental water nto the
holding tanks or into tanker

Pump malfunction or hose
rupture

Pumps and hoses will be inspected
by the user prior to use The hose
will be protected from unnecessary
damage The discharge end of the
incidental water hose will be
submerged 1n the holding tank
Tankers will be filled in accordance
with therr safety guidelines

RMRS Project Manager-Wayne Sproles

RMRS H&S Supervisor-Peggy Schreckengast

RMRS Radiological Coordinator-Jerry Anderson

SSOC Radiological Engineer-Scott Newsom
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Slips, trips, falls, and back
injury

Use front end loader to pull tarp if
feasible Use a many people as
possible to move tarp Do not

attempt to cover stockpile alone




MOUND SITE SOURCE REMOVAL
EXCAVATION VERIFICATION SAMPLING
Activity Hazard Analysis

1-28-97

Activity

All site activities

Hazard

General work hazards

Preventative Measures

All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
in the support zone

Heat stress

Heat stress monitoring will be
conducted 1n regards to work load
and PPE worn

Cold stress

Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
administrative controls will be
adhered to

Noise

Noise monitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate 1n the
RFETS Hearing Conservation
Program if necessary

Traversing the site

Shp, trips talis

Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment All
trip hazards will be immediately
removed or marked when identified

Lifting equipment and
materials

Back 1njury

Proper hifting techniques will be
used and heavy equipment, where
feastble, will be utilized to move
heavy loads

Handling equipment and
materials

Pinch points and sharp
edges

Care will be taken when pinch
points and sharp edges exist and
heavy duty leather work gloves will
be worn
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operating conditton

Preventative Meastires

Hand tools will be inspected by the

user prior to each use

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated 1n
accordance with HSP-12 10 Guards
will be in place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Aany tool whose cord
shows signs of damage or
detersoration will be immediately
removed from service

Use of generators Electrical shock

Extension cords will be mntended for
outdoor use, inspected by the user,
and protected from unnecessary
damage Any extension cords which |
show signs of damage or |
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged into a GFCI
protected cutlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginning of each
shift

Fire

At a minimum, a 10 1b ABC fire

{ extinguisher will be located in the

work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)
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Activity

Trackhoe operation

Trackhoe 1n poor operating
condition

Preventative Measures

The trackhoe will be inspected prior
to entering RFETS The operator
will inspect and document the
trackhoe prior to the beginning of
each shift

Improper operation of the
trackhoe

Operators will be properly trained in
the use and limitations of the
trackhoe

Ground personnel being
struck with trackhoe of
falling loads

Ground personnel will wear orange
vests, stay at least 20’ away from
the trackhoe, and maintain line of
sight with the operator

Other equipment being
struck with trackhoe

Trackhoe operations will be
conducted 1n a deliberate safe
manner A spotter will be required
when backing the trackhoe

Use of Level B respiratory
protection

Physical tatigue

Medical approval wiil be required
tor personnel

Improper tace to tacepiece
seal

Respirator specific fit test approval
will be required for personnel

Improper mspection or use
of respirator

Personnel will be trained in the
inspection procedures, use, and
limitations of the specific respirator
worn

Unsecured airline bottles on
trackhoe

Arrhine bottles will be inspected by
the user prior to and during each
shift

Decontamination of
trackhoe bucket

Ground personnel being
struck with trackhoe

Prior to personnel approaching the
bucket, the trackhoe operator will
set the bucket on the ground,
disengage the hydraulic system, set
the parking brake, turn the engine
off, and give a hand signal
indicating that personnel may
approach

Skin contact with
decontamination fluids

Depending on the type of
decontamination, polycoated Tyvek®
will be worn
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Excavating soil to be
sampled

1 Skin exposure to volatile

organic compounds

Personnel in the EZ/SCA will wear
Level B PPE and limit contact with
contaminated soil

Inhalation of volatile
organic compounds

Personnel in the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
real-time VOC monitoring

Skin exposure to
radionuclides in soil

Personnel 1n the EZ/SCA will wear
Level B PPE and Limit contact with
contaminated soil

Inhalation of radionuclides

Personnel i1n the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
air monitoring

Working around open
trench

Slips, trips, falls into trench

Personnel will stay a mmmum of
six feet away from the edge of the
trench Personnel closer than six
feet must wear a full body harness
and lifeline attached to an approved
anchorage point

Sloughing of trench walls

The trench will be inspected prior to
and during each shift :

Equipment falling into
trench

All equipment, except the excavator,
will be kept a mmmimam of six feet |
away from the edge of the trench

Obtaining FIDLER
readings and samples at the
il trackhoe bucket

Ground personnel being

struck with trackhoe

Prior to the RCT and samplers i
approaching the bucket, the trackhoe
operator will set the bucket on the
ground, disengage the hydrauhic
system, set the parking brake, and
give a hand signal indicating that the
RCT and the sampler may approach

Spraying water for dust
control

i
|

Field Change No 1
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Pump malfunction or hose
rupture

Pumps and hoses will be inspected
by the user prior to use The hoses
will be protected from unnecessary

damage



Approved Signature Date

RMRS Project Manager-Wayne Sproles /[ 2 /_@“ é 5—-_— I_4-2-97
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RMRS Radiological Coordinator-Jerry Anderson

SSOC Radiological Engineer-Scott Newsom
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MOUND SITE SOURCE REMOVAL
POST EXCAVATION AND TRANSPORT
DECONTAMINATION OF EQUIPMENT

Activity Hazard Analysis
1-28-97

Actwvity Hazard Preventative Measures
_ __ _ 5 P P P __ *u R AP P

All site activities General work hazards All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests
and hearing protection as applicable
in the support zone

Heat stress Heat stress monitoring will be
conducted in regards to work load
and PPE worn

Cold stress Cold stress monitoring will be
vonducted Proper clothing will be
available to all personnel and
admmistrative controls will be
adhered to

Noise Noise momitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site Ship, trips, falls Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment All
trip hazards will be immediately
removed or marked when identified

Lifting equipment and Back injury Proper lifting techmques will be
materials used and heavy equipment, where
feasible, will be utilized to move
heavy loads

C \WPDOCS\MOUND\TASK7AHA |
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Activity

Handling equipment and
materials

Hazard

Pinch points and sharp
edges

Preventative Measures

Care will be taken when pinch
points and sharp edges exist and
heavy duty leather work gloves will
be worn

Using hand tools

Hand tools in unsafe
operating condition

Hand tools will be inspected by the
user prior to each use

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated in
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double 1nsulated
Cords will be inspected and
protected from unnecessary damage
Any tool whose cord shows signs of
damage or deterioration will be
immediately removed from service

Use of generators

Electrical shock

Extenston cords will be intended for
outdoor use nspected by the user,
and protected from unnecessary
damage Any extension cords which
show signs of damage or
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginming of each
shift

Fire

At a mimimum, a 10 Ib ABC fire
extinguisher will be located in the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)

C \WPDOCS\MOUND\TASK7AHA
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Heavy equipment operation

operating condition

Heavy equipment will be inspected

- P T e

prior to entering RFETS The

protection

operator will inspect and document
all heavy equipment prior to the
beginning of each shift

Improper operation of Operators will be properly trained in

heavy equipment the use and limitations of all heavy
equipment.

Ground personnel being Ground personnel will wear orange

struck with heavy vests, stay at least 20" away from

equipment or falling loads heavy equipment, and mamtain line
of sight with the operators

Other equipment being Heavy equipment operations will be

struck with heavy conducted n a deliberate safe

equipment manner A spotter will be required
when backing heavy equipment

Use of Level B respiratory | Physical fatigue Medical approval will be required

for personnel

Improper face to facepiece
seal

Respirator spectfic fit test approval
will be required for personnel

Improper tnspection or use
of respirator

Personnel will be trained 1n the
inspection procedures, use, and
limitations of the specific respirator
worn -

Unsecured arline bottles on
heavy equipment

Airline bottles will be inspected by
the user prior to and during each
shift

Decontamination and
surveying of equipment

Skin exposure to volatile
organic compounds

Personnel in the EZ/SCA will wear
Level B PPE and limat contact with
contaminated soil

Inhalation of volatile
organic compounds

Personnel in the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
real-time VOC monitoring

Skin exposure to
radionuclides in soil

Personnel 1n the EZ/SCA will wear
Level B PPE and limit contact with

‘contaminated sou
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Field Change No 1

Activity

Decontamination and
surveying of equipment
(cont )

Hazard

Inhalation ot radionuchdes

Preventative Measures

Personnel 1n the EZ/SCA will wear
Level B respiratory protection

CRZ and support zone work controls
will be based on perimeter air
monitoring

Skin contact with
decontamination fluids

Polycoated Tyvek® will be worn If a
splash hazard exists

Work with high
temperature, high pressure
decontamination systems

High temperature, high pressure
decontamination will be conducted
only by personnel with current
Pressure Safety II traiming The
decontamination system will be
inspected prior to use At no time
will the wand be pointed at any
personnel Polycoated Tyvek®,
sixteen inch high steel toed rubber
boots, safety glasses with face
shield inner and outer nitrile gloves,
and hard hat will be worn

Decontamination and
surveying of heavy
equipment

Ground personnel being
struck with heavy
equipment

Prior to personnel approaching
heavy equipment, the operator will
lower all hydraulically controlled
implements, set the parking brake,
turn the engine off, and give a hand
signal indicating that personnel may
approach

Work on elevated surtaces

Work on unprotected elevated
surfaces >6’ will be conducted 1n a
tull body harness with a lanyard
attached to an approved anchorage
point In addition all personnel will
have current Fall Protection
qualification

Pumping decontamination
water

Pump malfunction or hose
rupture

Pumps and hoses will be tnspected
by the user prior to use The hoses
will be protected from unnecessary
damage The discharge end of the
hose will be submerged in the
holding tank
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Approved

RMRS Project Manager-Wayne Sproles

RMRS H&S Supervisor-Peggy Schreckengast

RMRS Radiological Coordinator-Jerry Anderson

Signature

SSOC Radiological Engineer-Scott Newsom
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MOUND SITE SOURCE REMOVAL
TRANSPORT AND BACKFILL OF TREATED SOIL
Activity Hazard Analysis
1-28-97

Activity Hazard Preventative Measures

All site activities General work hazards All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests
and hearing protection as applicable
in the support zone

Heat stress Heat stress monitoring will be
conducted in regards to work load
and PPE worn

Cold stress Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
administrative controls will be
adhered to

Noise Noise monitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site Ship, trips falls Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment All
trip hazards will be immediately
removed or marked when identified

Lifting equipment and Back injury Proper hfting techniques will be
materials used and heavy equipment, where
feasible, will be utilized to move
heavy loads

Handling equipment and Pinch points and sharp Care will be taken when pinch
materials edges points and sharp edges exist and
heavy duty leather work gloves will
be worn

C \WPDOCS\MOUND\TASK10AHA 1



Hand tools 1n unsafe
operating condition

Preventative Measures

Hand tools will be inspected by the

user prior to each use

L

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made.

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immediately
removed from service

I Use of generators

Electrical shock

Extension cords will be intended for
outdoor use, inspected by the user,
and protected from unnecessary ‘
damage Any extension cords which |
show signs of damage or '
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged nto a GFCl
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the beginmng of each
shift

Fire

At a minimum, a 10 Ib ABC fire
extinguisher will be located 1n the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the

generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)
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Activity

Front end loader and dump
truck operations at the
excavation and CSFS

Hazard

Front end loader or dump
trucks 1n poor operating
condition

Preventative Measures

The dump trucks will be inspected
prior to entering RFETS The
operators will inspect and document
the front end loader and dump trucks
prior to the beginning of each shift

Improper operation ot the
front end loader or dump
trucks

Operators will be properly trained 1n
the use and limitations of the front
end loaders and dump trucks

Ground personnel being
struck with front end
loader dump trucks or
falling loads

Ground personnel will wear orange
vests stay at least 20’ away from
the front end loader and dump
trucks, and maintain line of sight
with the operators

Vehicular tratfic being
struck with dump trucks

Prior to movement of the dump
trucks, the flagpersons will confirm
that they are 1n position, all traffic 1s
stopped and the path of travel 1s
clear

Other equipment being
struck with tront end loader
or dump trucks

The dump trucks will be stationary
with the parking brake set prior to
loading of soil  All front end loader
and dump truck operations will be
conducted 1n a deliberate safe
manner A spotter will be required
when backing the front end loader
and dump trucks

Skin exposure to
radionuchdes 1n so1l

Personnel 1n the excavation and
CSFS EZ/SCA will wear modified
level D PPE and limit contact with
contaminated soil

Inhalation ot radionuchdes

High volume air sampling will be
conducted 1n the work area

Spills or dust generation
during transport

A one foot freeboard will be
maintained at all imes Water will
be sprayed on the load prior to
transport and speed will be limited
to S mph Direct observation will
ensure prompt response should a
spull or dust generation occur
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Field Change No 2

Field Change No 1

Dumping treated soil at the
excavation

Ground personnel being
enguifed by dumped soil

Ground personnel will stay at least

30’ from the dump truck and the
operator will not dump the load until
given a visual hand signal from the

spotter

Dump truck falling into
trench

A spotter will use hand signals to
ensure that dump trucks stay a
mimmum of six feet away from the
edge of the trench when dumping

Working around open
trench

Ships, trips, falls into trench

Personnel will stay a minimum of
six feet away from the edge of the
trench Personnel closer than six

feet must wear a full body harness

~and lifeline attached to an approved
anchorage point
Sloughing of trench walls The trench will be inspected prior to
and during each shift
Equipment falling into 1 All equipment will be kept a
trench mimmum of six feet away from the
edge of the trench
Spraying water for dust Pump malfunction or hose Pumps and hoses will be inspected
control rupture by the user prior to use ‘The hoses
will be protected from unnecessary
1 damage
Approved Date
RMRS Project Manager-Wayne Sproles ! 4-2-97
RMRS H&S Supervisor-Peggy Schreckengast 4247

RMRS Radiological Coordinator-Jerry Anderso

SSOC Radiological Engineer-Scott Newsom ‘MQ \/ A/ Ld‘dlqrf
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MOUND SITE SOURCE REMOVAL
POST TRANSPORT AND BACKFILL
DECONTAMINATION OF EQUIPMENT
Activity Hazard Analysis

1-28-97

Activity

All site activities

Hazard

General work hazards

Preventative Measures

All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
in the support zone

Heat stress

Heat stress monitoring will be
conducted 1n regards to work load
and PPE worn

Cold stress

Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
administrative controls will be
adhered to

Noise

Noise monitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site

Ship trips ftalls

Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment All
trip hazards will be immediately
removed or marked when identified

Lifting equipment and
materials

Back injury

Proper litting techniques will be
used and heavy equipment, where
feasible, will be utilized to move
heavy loads

Handling equipment and
materials

Pinch points and sharp
edges

Care will be taken when pinch
points and sharp edges exist and
heavy duty leather work gloves will
be worn
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Using hand tools

Hand tools tn unsate
operating condition

Hand tools will be inspected by the
user prior to each use

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated in
accordance with HSP-12 10 Guards
will be 1n place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
mto a GFCI protected outlet and will
be UL hsted and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord

| shows signs of damage or

deterioration will be immediately
removed from service

Use of generators

Electrical shock

Extension cords will be intended for
outdoor use, inspected by the user,
and protected from unnecessary
damage Any extension cords which
show signs of damage or |
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the begmning of each
shift

Fire

At a minimum, a 10 Ib ABC fire
extinguisher will be located in the
wark area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)
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Activity

Heavy equipment operation

Hazard

Heavy equipment in poor
operating condition

Preventative Measures

Heavy equipment will be inspected
prior to entering RFETS Operators
will inspect and document all heavy
equipment prior to the beginning of
each shift

Improper operation ot
heavy equipment

Operators will be properly trained 1n
the use and limitations of all heavy
equipment

Ground personnel being
struck with heavy
equipment or falling loads

Ground personnel will wear orange
vests, stay at least 20’ away from
heavy equipment, and maintain line
ot sight with the operators

Other equipment being
struck with heavy
equipment

Heavy equipment operations will be
conducted in a deliberate safe
manner A spotter will be required
when backing heavy equipment

Decontamination of
equipment

Skin contact with
decontamination flutds

Polycoated Tyvek® will be worn if a
splash hazard exists

Work with high
temperature high pressure
decontamination systems

High temperature, high pressure
decontaminatton will be conducted
only by personnel with current
Pressure Safety II traiming The
decontamination system will be
inspected prior to use At no time
will the wand be pointed at any
personnel Polycoated Tyvek®,
sixteen inch high steel toed rubber
boots, safety glasses with face
shield 1inner and outer nitrile gloves
and hard hat will be worn

Decontamination and
surveying of heavy
equipment

Ground personnel being
struck with heavy
equipment

Prior to personnel approaching
heavy equipment, the operator will
lower all hydraulically controlled
implements, set the parking brake,
turn the engine off, and give a hand
signal indicating that personnel may
approach
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Field Change No 1

Decontamination and Work on elevated surfaces | All work on unprotected elevated
surveying of heavy surfaces > 6’ will be conducted in a
equipment full body harness with a lanyard
attached to an approved anchorage
point In addition all personnel will
have current Fall Protection
quahification

Skin exposure to Personnel in the EZ/SCA will wear
radionuclides 1n soil modified ievel D PPE and limit
contact with contaminated soil

Inhalation of radionuclides | High volume air sampling will be

conducted in the work area
Pump malfunction or hose Pumps and hoses will be inspected
rupture by the user prior to use The hoses
will be protected from unnecessary

damage The discharge end of the
hose will be submerged in the
holding tank

Approved

RMRS Project Manager-Wayne Sproles

RMRS H&S Supervisor-Peggy Schreckengast
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MOUND SITE SOURCE REMOVAL
SITE RECLAMATION

Activity Hazard Analysis
1-28-97

Activity

All site activities

Preventative Measures

General work hazards All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable

in the support zone

Heat stress Heat stress monitoring will be
conducted 1n regards to work load
and PPE worn

Cold stress Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
admunistrative controls will be
adhered to

Noise Noise monitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site

Slip, trips, falls Care will be taken when traversing
the site especially when carrying
equipment Al trip hazards will be
immediately removed or marked
when 1dentified

Lifting equipment and
materials

Back injury Proper hifting techmques will be
used and heavy equipment, where
feasible, will be utilized to move

heavy loads
Handling equipment and Pinch points and sharp Care will be taken when pinch
materials edges points and sharp edges exist and
heavy duty leather work gloves will
be worn
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Using hand tools to
dismantle secondary
containments

Hand tools 1n unsafe
operating condition

Hand tools will be inspected by the
user prior to each use

Improper use of hand tools

Hand topls will be utilized for their
intended use and operated 1n
accordance with HSP-12 10 Guards -
will be 1 place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double insulated
Cords will be inspected by the user
and protected from unnecessary
damage Any tool whose cord
shows signs of damage or
deterioration will be immediately
removed from service

Use of generators

Electrical shock

Extension cords will be intended for
outdoor use, inspected by the user,
and protected from unnecessary ,
damage Any extension cords which §
show signs of damage or £
deterioration will be immediately
removed from service

Electrical shock

Cords will be plugged nto a GFCl
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user
daily prior to the begmnning of each
shift

Fire

At a mimimum, a 10 Ib ABC fire
extinguisher will be located in the
work area and next to the generator
All refueling will be conducted at
the beginning of the shift when the
generators are cool

Use of gasoline

Follow recommeadations on MSDS
(see Appendix C)
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Activity

Using fork truck to move
poly tanks, pumps,
generators and jersey
barriers

Hazard

Fork truck 1n poor
operating condition

Preventative Measures

The operator will inspect and
document the fork truck prior to the
beginning of each shift

Improper operation ot tork

truck

Operators will hold a current Fork
Truck Operator Permit and all
operations will be 1n accordance
with HSP-9 06

Ground personnel being
struck with tork truck

Ground personnel will wear orange
vests and maintain line of sight with
the fork truck operator

Other equipment being
struck with tork truck

Fork truck operations will be
conducted 1n a deliberate safe
manner A spotter will be required
when backing the fork truck

Injury resulting trom
unsecured loads

Loads will be secured Jersey
barriers will be moved with the
forks in the lowest possible position
and personnel will stay back a
minimum of ten feet

Removing tence posts,
ground rods, or equipment
hold downs

Pinch points Pay particular attention to pinch
points when using
pneumatic/hydraulic or shide type
devices

Ear injury Hearing protection will be worn

Heavy equipment operation
to replace topsoil and grade
excavation and CSFS areas

Heavy equipment 1n poor
operating condition

Heavy equipment will be inspected
prior to entering RFETS The
operators will inspect and document
all heavy equipment prior to the
beginning of each shift

Improper operation of
heavy equipment

Operators will be properly trained 1n
the use and hmitations of all heavy
equipment

Ground personnel being
struck with heavy
equipment or falling loads

Personnel will wear orange vests,
stay at least 20 away from heavy
equipment, and maintain line of
sight with the operators
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Field Change No 1

Heavy equipment operation
to replace topsoil and grade
excavation and CSFS areas
{cont )

Approved

RMRS Project Manager-Wayne Sproles

RMRS H&S Supervisor-Peggy Schreckengast

RMRS Radiological Coordinator-Jerry Anderson

SSOC Radiological Engineer-Scott Newsom
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struck with heavy
equipment

Other equipment being

Heavy equipment operations will be
conducted 1n a deliberate safe
mannper A spotter will be required
when backing heavy equipment

R

Skin exposure to
radionuclides 1n soil

Personnel 1n the excavation or CSFS
EZ/SCA will wear modified level D
PPE and Limit contact with

contaminated soi

Inhalation of radionuclides

Signature

Jodap £
(D

High volume air sampling will be
conducted 1n the work area

|_4-2-97
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Field Change No 6

MOUND SITE SOURCE REMOVAL
REPAIR DOMESTIC WATER LINE

Activity Hazard Analysis

3-23-97

Activity

All site activities

Hazard

General work hazards

Preventative Measures

All personnel will wear steel toed
shoes, safety glasses with side
shields, hard hats, reflective vests,
and hearing protection as applicable
in the support zone

Heat stress

Heat stress monitoring will be
conducted in regards to work load
and PPE worn

Cold stress

Cold stress monitoring will be
conducted Proper clothing will be
available to all personnel and
admunistrative controls will be
adhered to

Noise

Noise monitoring will be conducted
Where necessary personnel will wear
hearing protection In addition, all
personnel will participate in the
RFETS Hearing Conservation
Program if necessary

Traversing the site

Shp, trips talls

Care will be taken when traversing
the site especially when wearing
PPE and carrying equipment All
trip hazards will be immediately
removed or marked when identified

Lifting equipment and
materials

Back imjury

Proper litting techniques will be
used and heavy equipment, where
feasible, will be utilized to move
heavy loads

Handling equipment and
materials

Pinch points and sharp
edges

Care will be taken when pinch
points and sharp edges exist and
heavy duty leather work gloves will
be worn
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Hand tools in unsafe
operating condition

Hand tools wall be inspected by the

user prior to each use

Improper use of hand tools

Hand tools will be utilized for their
intended use and operated in
accordance with HSP-12.10 Guards
will be in place and no modifications
will be made

Electrical shock

Portable power tools will be plugged
into a GFCI protected outlet and will
be UL listed and double insulated
Con!swmheinspeetedbythem

deterioration will be immediately
removed from service

| Use of generators Electrical shock

Extension cords will be intended for
outdoor use, mspected by the user,
and protected from unnecessary
damage. Any extension cords which
show signs of damage or
deterioration will be immediately
removed from service.

Electrical shock

Cords will be plugged into a GFCI
protected outlet and the generator
will be properly grounded The
GFCI will be tested by the user

daily prior to the beginning of each
shift

Fire

At a mmmum, a 101b ABC fire
extinguisher will be located in the
work area and next to the generator
All refueling will be conducted at
thebegmmngoftheshmwbenthe
generators are cool

Use of gasoline

Follow recommendations on MSDS
(see Appendix C)
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Activity

Trackhoe operation

Hazard

Trackhoe 1n poor operating
condition

Preventative Measyres

The trackhoe will be wnspected prior
to entering RFETS The operator
will inspect and document the
trackhoe prior to the beginning of
each shift

Improper operation of the
trackhoe

Operators will be properly trained in
the use and himitations of the
trackhoe

Ground personnel being
struck with trackhoe or
falling loads

Ground personnel will wear orange
vests stay at least 20’ away from
the trackhoe, and maintain line of
sight with the operator

Other equipment being
struck with trackhoe

The forty ton dump truck will be
stationary with the parking brake set
prior to loading of soil Trackhoe
operations will be conducted 1n a
deliberate safe manner A spotter
will be required when backing the
trackhoe

Use of Level B respiratory
protection

Physical fatigue

Medical approval will be required
for personnel

Improper face to facepiece
seal

Respirator specific fit test approval
will be required for personnel

Improper inspection or use
of respirator

Personnel will be trained 1n the
inspection, use, and mitations of
the specific respirator worn

Unsecured airline bottles on
trackhoe

Airline bottles will be inspected by
the user prior to and during each
shift

Excavating contaminated
so1l

Skin exposure to volatile
organic compounds

Personnel in the EZ/SCA will wear
Level B PPE and limit contact with
contaminated soil

Inhalation of volatile
organic compounds

Personnel 1n the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
real-ime VOC monitoring
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radionuclides 1n soil

Personnel in the EZ/SCA will wear
Level B PPE and 1imit contact with
contaminated soil

Inhalation of radionuchides

Personnel in the EZ/SCA will wear
Level B respiratory protection
CRZ/RBA and support zone work
controls will be based on perimeter
air monitoring

Excavating to expose water
{ line to the north

Trackhoe falling into trench

Spotter will monstor stability of
trench wall

Working around open
| trench

Slips, trips, falls into trench

Personnel will stay a minimum of
six feet away from the edge of the
trench Personnel closer than six
feet must wear a full body harness
and lifetine attached to an approved

anchorage point

Sloughing of trench walls

The trench will be inspected prior to
and during each shift.

Equipment falling nto
trench

All equipment, except the excavator,
will be kept a mumumum of six feet
away from the edge of the trench

Obtaiming FIDLER
readings at the trackhoe
bucket

Ground personnel being
struck with trackhoe

Prior to the RCT approaching the
bucket, the operator will set the
bucket on the ground, disengage the
hydraulic system, set the parking
brake, and give a hand signal
indicating that the RCT may

approach

Spraying water for dust
control and pumping
decontamination or
mncidental water nto the
holding tanks or mnto tanker
trucks

Pump malfunction or hose
rupture

Pumps and hoses will be inspected
by the user prior to use The hoses
will be protected from unnecessary
damage The discharge end of the
incidental water hose will be
submerged in the holding tank
Tankers will be filled 1n accordance
with their safety guidelines

C \WPDOCS\MOUND\TASKI3AHA
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Preventative Measures

Entering the trench Cave 1n of newly excavated

trench walls

The trench will be sloped ata 151
angle to facilitate entry and egress
A competent person will inspect the
trench and evaluate the need for
further sloping or shoring

Cave 1n of existing trench
walls

The pipefitter will wear a full body
harness, a motion restraint taglne,
and be connected to an approved
anchorage point In addition, the
pipefitter will have current fall
protection training

Failure of hose fitting
device or hose

Hooking up a hose to the
water line

The water will not be turned on until
the pipefitter has exited the trench

Samitizing the cap Use of Clorox®

Follow attached MSDS

Soldering the cap Explosion

Monrtoring will be performed for
combustible gases The torch will
be operated 1n accordance with
HSP-12 11

Fire

A Burn Permut will be obtained from
RFFD A 101b fire extinguisher
will be located in the work area and
a fire watch will be posted

Approved

Signature

Date

RMRS Project Manager-Wayne Sproles é 2 _/‘%. /@_ 13, 7

RMRS H&S Supervisor-Peggy Schreckengast

RMRS Radiological Coordinator-Jerry Anderson

SSOC Radiological Engineer-Scott Newsom
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GLOROX - HMIS
BEATR 2
The Clorox
/c. oRoY 1200 Johneon Diive Material Safety [ mmmnn o
\ T s S0 mﬂﬁ'.'ﬂ ocT 12 137. Data Sheet ECTATY 1
fenssdt Puluction 8

CASno. W

RIECE no. "

Emergency Procedure

Notify your Supetvisor
Call your locsl pofson control center
or

cyuvuhgm mmmmm.-';
area with T Orink a glassful of water and
call a physician. Ir ptoblams develon

Norier
not established

Liait

lrqredients Corcantpation
Sodium hypochlarite 3 2%

None of the Ingredients in this product are on the IARC, NTP
careinogen 1ist  Occasionel

or OSHA clinical reports
suggest 8 low potentisl for sensitization ipon exaggerated
to ypochlatite if skin dasage

sensitization in the test subjects

iV Special Protection information

V Special Precautions

%&: Practices* Wear safety glasses With repsatad or
use wear gloves

ggu_!g_a Controls Use general ventilation to ainimize
exposure vapor OrF mist

Work Practices Avoid eye and skin contsct and inhalation of
VApOT OF SISt

Kesp out of Ieach of cidlgeen Oo not get in eyes of on
skin Wash with soap and water after handling
Do not mix with stier houselnld chemicals

bowl clsaners, rust femovars, vinegsr, acid or ssmonia

containing products Store in 3 cool, dry place Do not
muum.mty container rinse container and put in trash
container

VI $Splil or Leak Procedures

Vil Reactivity Data

Smll quentities of less than 5 gallons may be flushed down
drain For larger quantities wipe up with an absortent
material or mop and dispose of in accorderce with local,

Stable under norwmel use and storsge conditions Strong
oxidizing agent Reacts with other housshold chemicals such
as toilet bowl clesnsrs, tust resovers, vinegar, acids or

state and federsl reguliations Dilute with water to asmonis containing preducts to produce hazardous gases such

minimize oxidizing effect on spilled suzface as chlorine and other chlorinated spacies Prolonged
contact with metsl msy cause pitting or discoloration

Vil Fire and Explosion Data IX Physical Data

Not flammsble or explosive In a fire, cool containers to Boil 212°F/100°C (decomposes)

prevent npture and release of sodium chlorate

ing point
Specific Gravity (HOsl)e~—ceecee—] 083
Solubility in Watefe——vececacnasee-complete
pH- 11 4

© 1983 THE CLOROX COMPANY
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industris! Gas Division

jAcetylene Ale Products and Chemicals inc.
Matenal Safety Mo PRODUCTS L
~“Data Sheet CABLE AIRPROD - TELEX 847416
RECD SEP 1 5 1986

N PENNSYLVANIA.  000-—322-9002

FSUE DATE issued 31 January 1978
AXOREVSIONS  pgv 23 October 1985

HEALTH HAZARD DATA
THRESHOLD LMIT VALUE
Acstyiene 1s classified as a simple asphyxiant and has no threshold limit value (TLV)

SYMAOMS IF INGESTED CONTACTED wils SKini DR VAPOA iNeALED

Symptoms such as headaches, dizzmness shortness of breath and loss of consciousness may occur if the gas is present in quantities

sufficient to dilute the oxygen concentrationia air Sympwmsolmomwmnmmmmmsmmmﬁmmbu
range and the mixture has not ignited (DO NOT ENTER AREAS WITHIN THE FLAMMABLE RANGE DUE TO THE TE FIRE

AND EXPLOSION HAZARD ) Use a suitable fizmmabie gas meter (expiosimetar) calibreted for acetylene to measure ¢ tions

ol gas i the air

OXICOLOGICAL PROPEATIES
Ac.tybmi:asimphuphymm.mmm mmmm:mmwmmmmmwos-mm There is no

expenmental evidence of chronic harmful effects

RECOMMENDED FIRST AID TREATMENT
Fmdogmandnmsoconddogrnmmbumshomﬁrosshouldblunmdnmdmmaomnutos Major second and
third degree burns shouid be coverad in the cleanest matenal availsble Seek immediate aid of & physician Persons suffering from
fack of oxygen shouid be moved to areas with normal atmosphers Assisted respiration and suppiemental oxygen should be given if

the victim 18 not breathing
FIRE AND EXPLOSION HAZARD DATA
FLASH POINT imetnod uesd) AUTG IONITION TEMP [ LTS 8L [171%
O°F (-18°C) (CC) 581°F (305°C) in aie E 1atm 25% - 100%
ELECTRICAL CLASSIFCATION
asgy Classt Group A

EXTINGUISIING MEDIA
Carbon dioxide dry cherrucsl Halon

SPECIAL FIRE PIGHTING PROCEDURES
Stop gas flow and fight fire conventionally Use water spray to keep cylinders or other containers cool if exposedto fire Keep personne:
well away since containers can rupture violently when exposued to fire For additional information see Compressed Gas Association

Safety Bulletin SB-4

UNUSUAL FIRE AND EXPLOSION HAZAR

ACETYLENE IS EXTREMELY FLAMMABLE AND EXPLOSIVE. IT MAY DECOMPOSE VIOLENTLY IN ITS FREE STATE UNDER
PRESSURE IN EXCESS OF 15 PSIG it burng with an intensely hot flame Potentisl explosion-hazard sxists fromregnilon f fire s

extinguished without shutting off acetylene source. ignites very easily due to low minimum ignition snergy very wide fiammable limits
Acstylene gas has an approximate specific gravity of 1 @ and tendis 10 stay in pockets rather than dissipate

PHYSICAL DATA
BOWLING POINT °F) PREETING POINT (°F) )
| @ 1atm -119 2°F (-84 0°C) 1 stm ~113.4°F (~80 8°C) ,
VAPCR PRESSURE (pae) SOLUBRLITY 16 WATER
|_@ 62 2°F (16 8°C) 590 psia {40 atm) _@ E4°F (18°C). 1 atm 1 0 CuFY/CuFtH,0 i
VAPOR DENSITY SPECWIC SRAVITY (AR = 1) LIOWLIO DENSITY SPECIC GRAVITY -
Qwr-'\zo%??mooss' @ 68°F (20°C) 1 2tm 0 906 Q-na‘r(m1man @-va*‘F(-s‘z""oq 1atm 0621 |

APPEARANCE ANO ODOR .
Pure acetylene is coloriess and odoriess impunities in carbide generated acstylens impart a characteristic gariic ike odor

DISCLAIMER !

Information contained in this data sheet is offered without charge for use by technically qualified personnel at their discretion and !
nsk All statements technical information and recommendations contained heren are based on tests and data which we believe to :

be rehable but the accuracy or completeness thereol 15 not guarantesd and no warranty of any kind is made with respect ‘the: eto
This information 1s not intended as a license 10 operate under or & raCommendation o practice or mfnnge any patent of thts Company

or others covering any process. COMPOsIon Of matter or use
Since the Company shall have no control of the use of the product described herein the Company assumes no hability for loss or

damage incurred from the proper or improper use of such product.
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REACTIVITY DATA

UNSTABLE X CONDITIONS TQ AVOID .

¢ Never utllize free gas outside the cylinder at pressures in excess of 15 psig Avod

- \ / STABLE mechanical shocks tc centa‘ners of aceiylene Never expose cyiinders or acetylene
P systems to sources of heat

TINCOMPATIBILITY (Mewnals to svoud)
xidizers such as oxygen and halogens Forms explosive compounds with copper brass copper saits Hg and Hg salts K Ag and

g salts and HNO,

HAZARDOUS DECOMPOSITION PRODUCTS
Acetylene will decompose into elemental carbon and hydrogen under the above condittons

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID
POLYMERIZATION

wWiLL NOT OCCUR X

SPILL OR LEAK PROCEDURES

STEPS TO 8E TAKEN N CASE MATERIAL IS RELEASED OR SPILLED
Ventilate area to prevent flammable mixture from forming Remove sources of ignition heat sparks etc Avoid entering area of
flammable atmosphere Carefully remove cylinders with slow leaks to a remote outdoor location Contact Air Products for assistance

WASTE DISPOSAL METHOD
Do not attempt to dispose of residual gaseous acetylene in cylinders Return to Air Products for disposal -

SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (Specity type)
Oxygen deficient atmospheres are in the flammable range DO NOT ENTER Respirators will not function

VENTILATION LOCAL EXMaJST I seeciar \
natural or mechanical Mechanical ventilation for enclosed storage areas must

where gas is present meet National Electrical Code requirements for
Class 1 Group A

MECHANICAL (Goreral) l OTHER

I |

PROTECTIVE GLOVES
Orainary leather work gloves recommended for cyhinder handing Welders gloves required for cutting and welding operations
EYE PROTECTION

Safety glasses recommended for handling cylinders Welders goggles etc required for cutting and welding

ATHER PROTECTIVE EQUIPMENT
her sleeves leather apron and other standard protective equipment for cutung and weiding

SPECIAL PRECAUTIONS*
SPECIAL LABEUNG INFORMATION

Acetylene shipments must be n accordance with Department of Transportation (DOT) reguiations using the DOT FLAMMABLE
GAS fabel Consult DOT regulations for details on the shipping of hazardous materials

SPECIAL HANDLING AECOMMENDATIONS
Use only in well ventilated areas Acetylene gas cylinders contain gas at high pressure and should be handied with care Use a

pressure reducing regulator set at less than 15 psig Always keep acetylene cylinders upright and secure cylinders when in use Never
expose an acetylene cylinder to heat Always open and close acetylene vaives slowly Return cyhnders to Air Products with positive
pressure and cylinder vaive closed Avoid dragging rofing or sl ding cylinde s evan or a sho-t distonce Use a su able hand truck
For additionai handling recommendations on compressed gas cylinders consult Compressed Gas Association Pamphlet P 1

SPECIAL STORAGE RECOMMENDATIONS
Storace nf 2500 cubic feet or 'ecs s pe m ssible wi hin buildings Stoiage in excess of 2500 cubic feei must be outdoors or in well

ventilated special rooms or bulldings Keep cylinders away from sources of heat S orage should not be in heavy ‘raff¢c area. .0
prevent accidental knocking over or damage from passing or falling objects Valve caps should remain on cyhinders not connected
for use Segregate full and empty cylinders Keep acetylene Cylinders storage areas away from s.orage of oxygen and other oxidizers
Storage areas should be free of combustible matenal Avoid exposure to areas where salt or other corrosive chemicals are present
Store acetylene cylinders with the vaive end up See Compressed Gas Association Pamphlet P 1 and National Fire Protection As

sociation Standard No 51 for additional storage recommendations

COECIAL PACKAGI G PECOMMENDATIONS
Acetylene 1s packaged in cylinders meeting DOT specification 8 or 8AL. The cylinder contains a porous filler saturated with acetone

The acetylene stored in the cylinder i1s dissolved in acetone A full cylinder should not exceed 250 psig @ 70°F

OTHER RECOMMENDATIONS OR PRECAUTIONS
Acetylene cyhinders shouid be stored and used in an upnght position When using acetylene close the cyiinder vaive before shutting
off the regulator to permit the gas 1o bleed from the regulator Avoid hazardous mixtures and sources of ignition Formation of explosive
copper acetylides can be avoided by using copper alloys proved successful through use in industry Compressed gas cylinders should

not be refilled except by qualfied producers of compressed gases Shipmentof a compressed gas cylinder filled without the permission
of the owner 1s a violation of Federal Law

I aus Government agencies (1 e Department of Transportation Occupational Safety and Health Administration Food and Drug
stration and others) may have specific regulations concerning the transportation handhing storage or use of this product which
« be reflected in this data sheet The customer shouid review these regulations to ensure that he 1s in full comphance
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APPENDIX C
MATERIAL SAFETY DATA SHEETS

ConCover® "A Bag
ConCover® B Bag
Diesel
Hydraulic Oil
Hydrochloric Acid
Liquinox®
Nitric Acd
Pipex®
Sodium Hydroxide
Sulturic Acid
Unleaded Gasoline




002 07/01/93 HYDROCHLORIC ACID, TECHNICAL, 22 DEG BAUME’

PRQDUCT NAME

EYDROCELORIC ACID, TECENICAL, 22 DRG BAUME/

MBDS §# D240513 5

1 INGREDIENTS (% w/w, unlass otherwise noted) -
Hydrogen chloride CAS§ 007647-01-0 35.2%
H{::: CAS# 007732-18-5 Balance

2 PHYSICAL DATA

BOILING POINT. 142F (61.1C)

VAP PRESS 76 mmEg § 20C

VAP DENSITY (Airel) 10.0

SOL IN WATER. Infinite.

SP. GRAVITY. 1.18

APPRARANCE White to yallow clear liquid.

ODOUR: Pungent odor. /pﬂ
4
3 FIRE AND EXPLOSION HABARD DATA. ¢ F

FLASE POINT- None
MRETHOD USED. TCC

TLAMMABLRE LIMITS
LFL: Not applicable

UFL: Not applicable
EXTINGUISHING MEDIA: Non-flammable.
FIRE & RXPLOSION HAZARDS: Rydrochloria acid itself is non-

flasmmable. There is, howsver, a lateant fire or ion
h::;:d :..u; to hydrogan gas genarated when acid is aontaat
" me { ]

FIRE-FIGHTING EQUIPNENT: Wear positive pressurs sslf-contained
breathing apparatus.

4 REACTIVITY DATA.

STABILITY: (CONDITIOMS TO AVOID) Coatact with matals may cause
generation of flammabla concantrations of hydrogen gas.

INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Avoid base and
aorrosive matarials. Avoid contact with most metals. Avoid

oxidizing material, can oxidize to ohlorine.
BAZARDOUS DECOMPOSITION PRODUCZS: MNone.
HAZARDOUS POLYMERISATION: Will not occour.
5 ENVIRONMENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/IEAKS: Small quantities may be flushed
with aopious tities of water; hnuothmmu,
contain liquid. Use limestones, lime or soda ash to cautiously
neutralise sinca considerable amounts of hest and steam may be
generated on nsutralization.

DISPOSAL METHOD. Contact The Dow Chemioal Company for further
instructions.

-~ - - aeness sees

I T




EYE May cause pain, lachrymation (tears), and severe irritation
with corneal injury whioh may result in permanent impairment of
vision, even blindness

SKIN CONTACT 8hort single axposure may cause sevare sk‘:l’.n burns

SKIN ABSORPTION A single prolonged exposure is not lik:?ly to
result in the material being absorbed through skin in harmful
amounts The dermal LD50 has not been datermined

INGESTION Ingestion may cause gastrointestinal irritation or
ulceration and severe burns of the mouth and throat

INHALATION Excessive vapor concentrations are readily
attainable and may cause serious adverse effects, even death
Excessive exposure may cause severe irritation and injury to
upper respiratory tract and lungs

SYSTEMIC & OTHER EFFECTS Repeated excessive exposures may cause
erosion of teeth and bleeding and ulceration of nose, mouth and
gqums Did not causa cancer in long term animal studias

7 FIRST AID

EYES Immediate and continuous irrigation with flowing water at

least 30 minutes is imperative Prompt mediocal consultation is
essential

SKIN Immediate continued and thorough washing in flowing watar
for 30 minutes is imperative while removing contaminated
clothing Prompt medical consultation is essential

INGESTION Do not induce vomiting Give large amounts of water
or milk if available and transport to mediocal facility

INHALATION Remove to fresh air If not breathing, give mouth-
to-mouth resuscitation If breathing is difficult, give oxygen
Call a physician

NOTE TO PHYSICIAN. Corrosive May cause stricture 1If lavage is
performed, suggest endotracheal and/or esophagoscopic control
If burn is present, treat as any thermal burn, after
decontamination. No specific antidote Supportive care

Treatment based on judgment of the physician in response to
reactions of the patient

8 HANDLING PRECAUTIONS
EXPOSURE GUIDELINE (8) ACGIH TLV and OSHA PEL are 5 ppm celling

VENTILATION: Control ailrborna concentrations below the exposure

guideline. Use only with adequate ventilation Local exhaust
ventilation may be necessary for some operations

RESPIRATORY PROTECTION When airborne exposure gquidelines and/or
comfort levels may be exceeded, use an approved air-purifying
raspirator For emargancy and other conditions whare the
exposure guideline may be greatly exceeded, use an approved
positiva-pressure salf-contained breathing apparatus

S8KIN PROTECTION Use protective clothing impervious to this
material Selection of specific items such as gloves, boots,
apron, or full-body suit will depend on operation Safety
shower should be located in immediate work area Wash
contaminated clothing bafore reuse Dispose of contaminated




shoes

EYE PROTECTION: Use chemiocal goggles. If vapor exposure oauses
irzitation, use a full-face respirator Wear a face-shield
whioch allows use of chemiocal goggles, or a full-face respirator,
to protest face and ayes vhan thare is 1ikelihood of
splashes. Eye wash fountain and safety should Ba
located in immadiate work area.

9 ADDITIONAL INFORMATION.

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLIMG AND STORAGE. Frevent
all contact with eyes and skin. Avoid breathing irritating

vapors
MSDS STATUS. Raviewed, revised saction 9 and reissued.
REGULATORY INFORMATION: (Not maant to be all-inaclusive--selected

regulations represented).
NOTICR: The information berein is prasented in faith and
believed to be acourate as of the effective date above.

However, no warranty, express or implied, is given. Regulatory
requirenments are subject to change and ma er from one location
tomm,itumw-nﬁnamlq to ensura that its
activities comply with federal, state or . and local

laws. The following spacifis information made for the purpose of
complying with numerous federal, stats or provincial, and local

laws and regulations. Ses MSD Sheat for health and safety information

U.8. REGULATIONS

SARA 313 INFORMATION: This product contains the foll substances
subject to the reporting ts of Section 313 of T III of
:l‘u“!’ 2 fund Anendments Reauthorization Act of 1986 and 40 CIR

CHEMICAL MNANE CAS NUMBER CONCENTRATION
HYDROCHLORIC ACID 007647-01-0 36 5

SARA HAZARD CATREGORY: This t has been raviewad according to the
EPA "Eazard Categories” promulgated under Sections 311 and 312 of the
Superfund Amendment and Reauthorisation Ast of 1986 (RARA Title IXI) and
:I.-momhid.:od, under applicable definitions, to meet the following

ca s

An immadiate haalth hazard
A delayed health hazaxd

CANADIAN REGULATIONS

WHMIS INFORMATION: The Canadian Workplace Hasardous Matarials
Information System (WEMIS) Classifiomtion for this product is

Dia
E

CAMADIAN TDG INFORMATION: For guidance, the Transportation of Dangerous
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Goods Classification for this product is
Bydrochloric Acid/Class 8, (9 2)/UN1785/II/ERP2-0011

3
- NOTICE -

** VAN WATERS & ROGERS INC ("VW&R") EXPRESSLY DISCLAIMS ALL EXPRESS OR

IMPLIED WARRANTIES OF MERCHANTABILITY AND FIINESS FOR A PARTICULAR PURPOSE,

WITH RESPECT TO THE PRODUCT OR INFORMATION PROVIDED HEREIN, AND SHALL UNDER

NO CIRCUMSTANCES BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES **

ALL INFORMATION APPEARING HEREIN IS BASED UPON DATA OBTAINED FROM THE
MANUPACTURER AND/OR RECOGNIZED TECHNICAL SOURCES WHILE THE INFORMATION IS
BELIEVED TO BE ACCURATE, VW&R MAKES NO REPRESENTATIONS AS TO ITS ACCURACY OR
SUFFICIENCY CONDITIONS OF USE ARE BEYOND VW&RS CONTROL AND THEREFORE USERS
ARE RESPONSIBLE TO VERIFY THIS DATA UNDER THRIR OWN OPERATING CONDITIONS TO
DETERMINE WHETHER THE PRODUCT IS SUITABLE FOR THEIR PARTICULAR PURPOSES AND THEY
ASSUME ALL RISKS OF THEIR USE, HANDLING, AND DISPOSAL OF THE PRODUCT, OR FROM
THE PUBLICATION OR USE OF, OR RELIANCE UPON , INFORMATION CONTAINED HEREIN
THIS INFORMATION RELATES ONLY TO THE PRODUCT DESIGNATED HEREIN, AND DOES NOT
RELATE TO ITS USE IN COMBINATION WITH ANY OTHER MATERIAL OR IN ANY OTHER
PROCESS

*** END OF MS8DS8 * x &
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PAGE B18 84/83/96 11:22:32 FAX ID: BB8BE6381-88A1EISE-B0883460 (WMJ
I T Baker A Ti SHEET

N3660 -12 Nitric Acid Page: 1
Effective: 08/15/95 Issued: 04/03/96

Mallinckrodt Baker,Inc., 222 Red School Lane, Phillipsburg, NJ 08865

SECTION I - PRODUCT IDENTIFICATION

Product Name* Nitric Acid
Common Synonyms- Hydrogen Nitrate; Azotic Acid
Chemical Family: Inornanio Acids

Formmula: 3
Forsula Wt : 63.01
CAS No : 7697-37-2
NIOSH/RTECS No QUS775000
Product Use: Labora

tory Reagent
Product Codes: 9604 ,6001,5371,9616,5555,08600, 9597 ,9601,5113, 9606, 9607 ,9602
4801 ,960%,0598, 5801, 58786

PRECAUTIONARY LABELING

BAKER SAF-T-DATA* System

U.S. Precautionary Labeling

POISONI DANGERI
HARMFUL IF INHALED AND MAY CAUSE DELAYED LUNG INJURY. LIQUID AND VAFOR CAUSE
SEVERE BURNS. MAY BE PFATAL IF SWALLOWED OR INHALED. STRONG OXIDIZER. CONTACT
WITH COMBUSTIBLE MATERIALS, FLAMMABLE MATERIALS, OR POWDERED METALS CAN CAUSE
FIRE OR EXPLOSION. SPILLAGE MAY CAUSE FIRE OR le DANGEROUS GAS.
Keep from contact with clothing and other combustible materials. Do not store
near combustible materials Do not get in eyes, on skin, on clothing. Do not
breathe vapor. Keep in tightly closed container. Use with adequate
ventilation. Wash thoroughly after handling. In cass of firs, use water

Continued on Page: 2




PAGE 811 64/83/96 11 23 17 FAX ID BBAB6381-BBA1EISE-PEAA3400

A } T Baker
- A Diviklon of Mallinckrodt Soka, inc.
t2 222 fed Schodl Lane

CANUTEC 613-996-6668

Cutside U.S. and Canada

(SOURCE. BKEFACTS)

MATERIAL SAFETY DATA SHEET

.

T Philipsburg, Nj 08845 Cherrtrec 202-483-7616 ‘
‘ 24-Hour Emergency Telephone 908-859-2151 mmmmmmwmmmm-nuhug_ '
@ 'atona Center 800-424-8802 the event of chemical emergendes a fre, or accident chemicals.
Chemtrec §00-424-9300 nmwmmummmeMaammm
N3660 -12 Nitric Acid Page 2
Effective. 09/15/95 Issued 04/03/96

PRECAUTIONARY LABELING (CONTINUED)

SR EC SRR NS R E S S R T S N SRR S RN S S S R EE N S S I N SR E SNSRI AR EREE NSRS

spray In case of spill, neutralize with soda ash or lime

International Labeling

Causes severe burns

Keep out of reach of children [ not breathe vapor In case of contact with

eyes,
immediately all contaminated cloil :ing

SAF-T-DATA* Storage Color Code * :ilow (reactive)

rinse immediately with plenLy of water and seek medical advice Take off

e S S E R T EEE IR E IS S REEEERS

SCCTION II -

Cognonent
Nitric Acid
Water

COMPONENTS

CAS No Weight % OSHA/FEL ACGIH/TLV
7687-37-2 65-70 2 ppm 2 pPpm
7732-18-5 29-35 N/E N/E

RN S IS NS O SIS RS ‘NN AR R IS SR ENE NN TR EEEE RN ES

SECTION IXI - FHYSICAL DATA

Boiling Point 121°C (249°F)
(at 760 mm Hg)

Melting Point -42°C (-43°F)
(at 760 mm Hg)

Specific Gravity 1 41
(H20_1)

Solubility(ﬂ20) Complete (100%)

pH 10
Odor Threshold (ppm} 0 27

(0 1M solution)

Coefficient Water/0il Distribution

Appearance & Odor Clear

CEEEEEREEEEBEREXE SRS

Vapor Pressure (mmHg)
(2o0°c)

Vapor Density (air=1)

Evaporation Rate N/A

% Volatiles by Volume
(21°C)

Physical State Liqu.d

N/A

colorless liquid Suffocating odor

Cor .inued on Page 3

9

N/A

100



N3860 -12 Nitric Acid ‘ o: 3
Effective: 08/15/95 Issued* 04/03/98

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Closed Cup): N/A NFPA 704M Rating: 3-0-0 OXY
Autoignition Temperature: N/A

Flammable Limits: Upper - N/A Lower - N/A

Fire Extinguishing Media

Use water, dry chemical, or soda ash.

Special Fire-Fighting Procedures
Fire ers should wear P r protective eguipment and self-contained
brea apparatus with mfuopuc%m in positive pressure
mode. Move exposed containers freom fire area if it can be dons without
risk. Use watsr to keep fire-exposed coutainers ceogl; do not get water
inside containers.

Unusual Fire & losion
Strong oxidizer. Contact with combustible materials, flammable materials,
or powdersd metals can sauss fire or explosioni. Reacts with most metals to
produce hydrogen gas, which can form an sxplosive mixture with air. A
violent sxothermic reaction occeurs with water. Sufficient heat may be
produced to ignite combustible materials.

Toxic Gases Produced
oxides of nitrogen, hydrogen

Explosion Data-Sensitivity to Mechamical Impact
None identified.

Explosion Data-Sensitivity to Statio Discharge

None identified.

SBOTION V - HEALTH HAZARD DATA
T sy g U P,
Threshold Limit Value (TLV/ITWA): 5.2 mg/»’ (2 ppm)
Short-Term Exposure Limit (STEL): 10 mg/m’ (4 ppm)
Permissibles Exposure Limit (PEL): 5 mg/w’ (2 ppm)
Toxicity of components

Co wnued on Page- 4
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PAGE B13 ©84/83/9% 11'24 41 FAX ID BABB6381-BBA1EISE-HEBE3400 BERFACTS)

J T Baker Ll N [1ATERIAL SAFETY DATA SHEEI
;zzu:dmmuu Outside U.S. and Canada ' '
T. Phlipsburg, N) 08865 Chemirec202483-7616 ,
zwammmmo.nﬂ mmmmmmmmm-uuumg_
o National Response Center 800-424-8802 the event of chemical swergendes involving a splll, feak, fire, exposure or acddent involving chemicals.
Chemirec 800-424-9300 All non-emergency questiens should be divected to Customer Service (1-300JTBAKER) for assistance.
N3660 -12 Nitric Acid Page 4
Effective 09/15/95 Issued 04/03/96

SECTION V - HEALTH HAZARD DATA (CONTINUED)

Inhalation~-1Hr Rat 1.050 for Nitric Acid 2500 ppm
Unreported route, man, LDLo Nitric Acid 110 mg/kg
Oral human TDLo Nitrioc Acid 430 mg/kg
Intraperitoneal Mouse LD;, for Water 180 g/kg
Intravenous Mouse LD50 for Water 25 g/kg
Carcinogenicity NTP No IARC No Z List No OSHA Reg No
Carcinogenicity

None identified

Reproductive Effects
None identified

Effects of Qverexposure

INHALATION severe irritation or burns of respiratory system,
coughing, difficult breathing, chest pains, pulmonary
edema, lung inflammation, unconsciousness, and may be

fatal
SKIN CONTACT severe irritation or burns
EYE CONTACT severe irritation or burns

SKIN ABSORPTION none identified

INGESTION I asea, vor ' ._ng, severe burus, ulceration - mouth,
- roat, sto ch, and may be fatal

CHRONIC EFFECTS - nage to 1 gs, teeth

Target Organs
eyes, skin, mucou ‘'uembranes .espiratory system, lungs, teeth, GI tract

Medical Conditions Ge: rally Agg -~ rated by Exposure
damaged skin, eye tlsorders, .rdiopulmonary disease, lung disease

Primary Routes of Entrv
inhalation, ingesi .on, eye ¢ .act, skin contaot

Cc nued on FPage 5
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PAGE B14 84/83/9% 11 &5.21 mm.mmim-m WMJ

}.T Baker
A Division of Mellnadvodt duls; inc.
222 Pud Schoal Lane
Philipsburg, Nj 08855
2-Hour

o Nationsd Canter
Chamirec

N3660 -12 Nitric Acid Page
Effective: 08/15/95 Issued: 04/03/06

SECTION V - HEALTH HAZARD DATA (CONTINUED)

Emergency and First Aid Procedures

INGESTION: CALL A PHYSICIAN. If swallowed, do NOT induce vomiting. If
conscious, give water, milk, or milk of magnesia.

INHALATION: If inhaled, remove to fresh air If not breathing, give
artificial respiration. If breathing is difficult, give
oxygen. Prompt action is ossential.

SKIT CONTACT: In case of contact, immediately flush skin with plenty of
water for at least 15 minutes while removing contaminated
clothing and shoes Wash clothing before reé-use.

EYE CONTACT: In case of eye contact, immediately flush with plenty of
water for at least 15 minutes.

SARA/TITLE 111 HAZARD CATEGORIBS and LISTS
Acute. Yes Chronic. Yes Flammability: No Pressure: Neo Resactivity: Yes
Extremely Hazardous Substance: Yes Contains Nitric Acid (RQ = 1,000 LBS, TPQ

= 1,000 LBS)
CERCLA Hazardous Substance: Yes Contains Nitric Acid (RQ = 1000 LBS)
SARA 313 Toxioc Chemicals: Yes Contains Nitric Acid
Generic Class Generic Class Removed from CFR: 7/1/91

TSCA Inventory- Yeos

-.-----1---.--------.....-..---.--.---.--.-----“‘.I..--“-------.-.-...--I.'-

SECTION VI - REACTIVITY DATA

Stability- Stable Hazardous Polymerization: Will not occur
Conditions to Avoid: heat, light, moistures.

Incompatibles: strong bases, carbanates, Oultml, cyanides,
combustible materials, organic materials, strong

reducing qant.n most comsion metals, powdered metals,
carbides, ammonium hydroxide, water, alocochols

Decomposition Products: oxides of nitrogen, hydrogen

Continued on Page: 6




PAGE B15 ©4/83/9 11 26 86 FAX ID BBABG3B1-8BA1E3ISE-HABH3460 (SOURCE: BHEPACTS)

Tatonal Meporse In Canada T L SARETY DATA S T

LT Bkt bor i oeuec stoeeses Bk ERIA HEE

222 Red Schoal Lane

24-Hour Emergency Tedephone 908-859-2151  NOTE: CHEMTREG, mmwmwm-ﬂunbh“ﬁ_

Natonal Responsa Center 500-424-8502 the event of chemsical emergendes invalving a spil, lesk, fire, exposure or sccident bnvolving chesnicals.

Chemtrec 800-424-9300 All non-emergency questions should be directed to Cistomer Service (1-300JTBAKER) for assistance.
N3660 -12 Nitric Acid Page 6
Effective 09/15/95 Issued 04/03/96

SECTION VII - SPILL & DISFOSAL PROCEDURES

Steps to be Taken in the Event of a Spill or Discharge

Wear self-contained breathing apparatus and full protective clothing

Stop leak if you can do so without risk Ventilate area Neutralize
spill with soda ash or lime With clean shovel, carefully place material
into clean, dry container and cover, recmove from area Flush spill area
with water

Prevent run-off from entering drains, sewers, or streams

Keep combustibles (wood, paper, oil, etc ) away from spilled material

J T Baker NEUTRASORBR or TEAMR ‘Low Na+’ acid neutralizers are recommended
for spills of this product

Disposal Procedure

Dispose in accordance with all applicable federal, state, and local
environmental regulations

EPA Hazardous Waste Number D002, D003 (Corrosive, Reactive Waste)

Agqu atic Toxicity
Mosquito Fish 96 Hr-TLm = 72 mg/L

SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT

Ventilation Use general or local exhaust ventilation to meet TLV
requirements

Respiratory Protection At any detectable conocentration, any self-contained
breathing apparatus that has a full facepiece and is
operated in a pressure- demand or other
positive-pressure mode

Eye/Skin Protection Safety goggles and face shield, uniform,protective
suit, neoprene gloves are recommended

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

SAF-T-DATA* Storage Color Code Yellow (reactive)

Storage Requirements

Keep container tightly closed Store separately and away from flammable
and combustible materials Isolate from incompatible materials Keep
product out of light

Continued on Page 7



PAGE 816 wmm 11:26.54 PAX ID: ml-mxmm (

N3660 -12 N:l.tr:lc Acid
Ef‘fect*vo: 09/15/95 Issued- 04/03/96

SECTION IX - STORAGE AND HANDLING PRECAUTIONS (CONTINUED)

Special FPrecautions
Nitric acid inoreases the flammability of, and can ignite many organio

materials such as wood, solvents, eto and can release toxic oxides of
n:l.trogon. In addition certain mixtures of strong nitric acid with
benzene, 1,2-dichloroethane, or dichloromethane may be detonatable

Spillage may cause fire

.-------.-.--..--.---..--“.-.-“u.--'---..-..“.---.---.--.-.-----I.-.------

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

Domestic (D.O.T.)

Proper Shipping Name: Nitric acid (other than red fuming, with not more than
70 psroent nitrio acid)
Hazard Class: 8

UN/NA: UN2031 Reportable Quantity. 1000 IBS. Packaging Group. II

Labels: 8 CORROSIVE
Regulatory References: 49CFR 172.101

International (I1.M.0.)

Proper Shipping Name: NITRIC ACID (other than red fuming, all concentrations)
Hazard Class: 8 I1.M.O. Page: 8185

UN: UN2031 Marine Pollutants® No Packaging Group- II
Labels: 8 CORROSIVE

Regulatory References: 49CFR PART 176, IMDG Code

AIR (I.C.A.O.)

Proper Shipping Name- NITRIC ACID, other than red fuming, with not more than
70 percent n:l.trio acid
Hazard Class: 8

UN: UN2031 Pa Group. II

Labels: 8 CORROSIVE vkaging e

Regulatory References: 48CFR PART 175; ICAO=== We believe the transportation
data and references contained herein to be factual and
the opinion of qualified experts. The data is meant as
a guide to the overall classifioation of the product
and is not package size specific, nor should it be
taken as a warrsanty or representation for which the
company assumes legul mi:uihmty. s== The
information is offered solely for your consideration,
investigation, and verification. Any use of the
information must be determined by the user to be in
accordance with applicable Federal, State, and Local

Continued on Page: 38
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PAGE 817 B4/83/96 11 27 44 FAX ID BUB86301-88A1E3SE-BEBEI488 (SUUKLE BHRFALTS)

J T Baker Dol N T TR (1A TERIAL SAFETY DATA SHEET
A it e e o |
er Mllipshurg, Nj 08865 Bl UL L
T 24-Hour Emergency Telephone 908-859-2151 mmcmcmm«ummmmmuhmg’_
© National Response Center 800-424-8802 mmdduuuqmm,aﬁﬁhmwmmms
Chemtrec 800-424-9300 Al non-emergency questions should be directed to Customer Service (1-S00-JTRAKER) for assistance.
N3660 -12 Nitric Acid Page 8
Effective 09/15/95 Issued 04/03/96

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (CONTINUED)

laws and regulations See shipper requirements 48CFR
171 2, Certification 172 204, and employee training 49
CER 173 1(b)

U S Customs Harmonization Number 28080000000

NOTE When handling liquid products, secondary protective containers must be
used for carrying

~N/A = Not Applicable, or not Available, -N/E = Not Established

Mallinckrodt Baker provides the information contained herein in good faith but
makes no representation as to its comprehensiveness or accuracy This
document is intended only as a guide to the appropriate precautionary handling
of the material by a properly trained person using this product Individuals
receiving the information must exercise their independent judgment

in determining its appropriateness for a particular purpose

MALLINCKRODT BAKER MAKES NO REPRESENTATIONS, OR WARRANTIES, EITHER

EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMI!ATION ANY WARRANTIES OF
MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT

TO THE INPORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION
REFERS ACCORDINGLY, MALLINCKRODT BAKER WILL NOT BE RESPONSIBLE FOR

DAMAGES RESULTING FROM USE OF OR RELIANCE UFON THIS INFORMATION

Note CHEMTREC, CANUTEC and NATIONAL RESPONSE CENTER emergency

telephone numbers are to be used ONLY in the event of CHEMICAL EMERGENCIES
involving a spill, leak, fire, exposure, o, accident involving

chemicals All non-emergency questions should be directed to Customer
Service (1-800-JTBAKER) for assistance

RN R N S SN E S E N A E R E A E S AR - N N E I I IR NS S SN EEES NSNS EEED
COPYRIGHT 1986 MALLINCKRODT BAKER, INC

*TRADEMARKS OF MALLINCKRODT BAKER, INC

Approved by Quality Assurance Department.

-- LAST PACE --




APR-G3-1996 13°18 FROM TO 913039666533 P e

iy
abbdhdbdad PR

PRODUCT SAFETY

Bz S
(" sopwm nyoRoXiDE, PELLETS )
ENEIEEERIE

TRADERAGE VSHNIGR NARES
SODIUM HYDROXIDE, PELLETS {various grades) 1 12310:73-2

Sodium Hydroxide, Synonyms ceustic sods; lye; caustic sods Loed, dry, granuler or solid.

(201) 4683200

i

L3

Eyss Mumhtpmdmrwumw, L hﬂqﬂtm ) fucilitmte
Eetore meoviog paient 10 medoa Wckity wmm oy

2 2 . " -
mu\ mmhﬁqmm-ﬂmwcm%

inhalation* Remove 10 fresh air henslled b porzonnel) -1 s ] sk
= gwoxypaite m%mhm oiffioult, or if oyenotlc {bue siin)

e o et s R e S e S

MEALTH
[RACATION
Inhalation of mist or dust can injure the sntire repirstory tract with pelniyl et aovrasive action on tssue. krvitancy estl-
mwted to become notiosabls ot 2 mg/loum in air The efiots of inhaletion i very; dapanding Upon extent of exposure,
from mild mucous membrane irritation to sudden, severs bronchopneumonls.

INGUSTION
Severs and rspld corvosive bums of mwuth, gullet end gestroinsestinal tract Will result, if swellowed. Effects include severe
pein, difficulty in bresthing, vomisig, disrrwe, collapss. Some effscts mey ba deleyed. Estimaned sversge fatel dose 6 g.
thuman, atdult) — [Ret. (e}, Section J] . LOgp {ipr-mus) 40 mg/ig - Ref {g), Section &

L
Severe and repld corrosion from contect. Bxtent of damage depends on duration of contset. Even dituts sokutions exert a
mmmmmamwumm

eVl
sinller affecty, aithough less rapldly Mist of meny solutions is cctremely oorvosive.

haniasieald OBHA/TWA: 2 mafoum, (s 100%) ﬁ'm &
ACGIH/TLV: 2 mgJ/auin. josiling value, o5 100%) v

None reported.
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FIRE AND EXPLOSION :
[FCASH FOTRY oc| AvtO 1GN oC N

TEMPERATURE
No ftash poirt Not spplicsble LOWER — Notepplicsble  UPPER — Not applicable

Doren cur [ cLosso cup
UNGEUAL FIRE AND FHGRION AZARDS Will resct with metdls such as sluminum, tin, and Zinc (and slioys of these metals)
to generste hydrogen gas 8 fire and explosive hazard Some material may vaporize in a fire Contact with water or molsture
may generste sufficient heat to ignite combustible materigls

D, PRELCAUTIONS PROCEDURES

JFirE EXT SHING NOED
If involved in @ tire flood with water tsking care not to splash or scatter this materisl and keeping it sway from common
meotals (see Section C. above)

BIRE [1 2]
Carbon dioxide becgusa it reacts exothermicslly with this material

[SPRCTAL WIRE FIGHTING PRECAUTIONS Fi thould wear self-contained NIOSH-approved breatht stus and
full protective dlothing including sye protection and boots, to protect against vaporized material and must, oan melt

in a fire and molten material can react viclently with small smounts of water {spattering or misting) and with oertein com
mon metals to {jberste flammable hydrogen gas

JVENTILATION

No particular problems with the peliets as sold If made into a solution sand musty conditions are generated or if sold
shouid be ground up snd dust s generated provide jocal gxhaust In the sbtenoe of mist or dust, natural ventilation is
sdequate Ventllation facllitios should be of corroslonresistent construction. (continued see Section K }

r——“’

NORMAL HANDLING Do aot get in eyes on sk or clothing Avold breathing dust or mht,llf'ﬁnumd. Keep contalner closed when not in use
Use with sdequets ventilation snd wash mwﬂhly after handiing, When making use sufficient spitation snd cooling, while slowly
10 surface of solution 10 avold splattering Avold handling conditions that may lead to spills leaks, efsctions or to the formation of dust or mist

STORAGE
Store in closed containers in a dry well-ventlisted area, seperate from scids, peroxides metals, essily Ignitible materials
and other inbompetibles Protect against morsture snd water, protsct against physicel damage (continued see Section K )

SPILL OR LEAK (ALWAYS WEAR PEAGONAL PROTECTIVE SOUIPMENT « SUCTION

Clean-up personnel nesd proteotion Inhslation and/or skin and eye contact hezwds product can be promptly
shoveled up for or disposal QEKUTtONI Avod dusting and skln.z.nd contact Alsg.rtyhlw in clunu?m‘? aliow
absorption of moisture from the stmosphere incressing clean-up difficulties.) the disposal bf the waste solid Flush
contaminated surfaces with water end nsutralize with dilute soid (preferably soetio scid) to remove final traces. (Sodium
bicarborete may also be used to wtull‘.mmliu.) Fhakh‘ rinse with water attempt t0 keep out of sswer Any relgsse
m snvironment ot this product may be subject to federal snd/or state reporting requirements. Check with appropriste

SPEGIAL PRECAUTIONS/ TUABEL SIGNAL WORD ~ DANGERI

Workers should not be permitted to handie this meterisl without proper training and protective equipment. Equipment used
with solutions of this materiat should not be made of soft irorr copper tin, sluminum zinc, or alloys of these metals. All
equipment should be frequently inspected for lesks and any potentisl problams

PEGSONAL PROTLCTIVE FCUIPMENT

[RESPIRATORY PROTECTION
in the absence ot dust or mist none gengraily required For sirborng lavels of concem use 1 NIOSHepproved, full facepiece
(for eye protection) with s high-efficlency partroulste or suppiied:air respirator, or a sslf-contained breathing spperstus

SYES AND FACSE
Wear chemrcal ssfety goggies if there is any possibility of contact with liquid or mist with the eyes. Add a face shield If
there is sny possitrlity of contact with liquld with facs Do not weer contact lenses if handiing liquid or dusty solid material

[HANDS ARMS, AND 80DV

Waeer protactive gloves and full protective clotung (prefershly maede of rubbet, neoprene or NBR) If thare Is sny possibility
of contact with pellets -‘ust liquic 5r mist. Prompt! vash sny contaminated impervious ltems and remove immediately sny
non-impervicus items tt + beoame  ntanuneted.

GTHER CLOTHING ANO BGUIF ~NT

Add 3 hard hat and Im  rmeable ' ots {made of th  “ne preférred materials listod above) under the same conditions as for
ploves snd protective ¢! :hing Sa  ocontsminstior  as apply Provide wye-wash atations and quick«drench shower foolll
tles sccessible to areas of usgand b ling. Arrange fo.r neutralization suppiies snd equipmont snd sbundant funning water

.
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TBXTERIAL W TAT NORUAL CowoIiR: | AFPERRARGE ARS OG0R o
|louown  wmsoup  Ocas | Whitepsllewwithnoodor Hygroscopic.
BOILING POINT 1390 °C W o) wR=1 Nm %n
MELTING POINT e°C 2.13 @ 28'C) stnbsent
it el ‘ EATRel e
20800°C. % solution 14 i m"',!. )
vyt Agorote © 1) ewr = 13 W
Nogligible at smbient condivons. Nogligitle at smblent conditions.

‘ LT

AW ;
O UNSTABLE @ STABLE Rapudly ebeort- cerben dinsdde and molsture from the sir

[INCONPATIILITY IRATOWIALS TO AVOIN
Cammon metals and thele " 5v3 sbe Section *] cidi and thelr snhydrides, sally oxidizable compounds, Including explosiva
sldehydex end u-saturte ' rgenios, nitrc <13 and ohioracerbons. Strong exctherm:c resction with water of moist .

{generetes much: .at)
Eli ~3 -
None Remsing ocmicelly . -hanged even .r  'olling temperatire
| RAZARDDUS POLVMERT7ATION v ATIONSTO AVOS —

OMAYOCCUR ®wiL 'OTQOCUR| * oneknown

MATELIAL OR OOMPOMT T/CAS. # WT% HAZARD DATA {SEEGECT J)
Not apptlicsdle.
oY .
.o €
- i
24824 (1 . * - PROPAIETARY — TRADE S€.

#
%

L

his AR - AR o e .
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EAVERONYVITN AL

DEGRADASIL! ATIC P
Degradabllity not applicable (inorgenio) Unknown.
Aquatic toxicity 1256 ppm/98 hr./mosquito fish/TLm/fresh water
180 ppin/23 hr/oysters/lethal/salt water {Ref ()}
ADOUS SUBSTANCE? 40 CFR
(CLUAN WATER ACT S5CT 341 ,,?j, Q IF §0 REPORTABLE QUANTITY: 1000 * 1617
W, U WETH T MUST 0 PROENAL. AND LOCAL LORD & LA

Waste Sodium Hydroxide pellets may be handled by first reducing to sn squeous solution by sdding to water with cere
neutraljZing s per Spill or Leak procedures (Section D) and fiushed to sewer with lots of water (rgqlatlom permitting)
or disposed: of through & licensed contractor Sinocs dispossl may be subject to federal, state or local regu corro-
sive waste dry or solution forms) users should review their operations in terms of applioable federsl state and local faws

and regulgtions then oonsult with appropriste regulatory agencies before ditcharging or dispoting of waste materisl
m iF APPLICABLE)

40 CFR
EPA “hazardous weste”’ (corrasive) if discarded Coo2 269
. PEEERLNUY ST
S TAMISSIBLE CONCENTRATION AEFERENGES
TWA OSHA regulation 29 CFR 19101000 (1€ Z List”
TLV ACGIH 1985.86 List ‘T - ashold Limit \/ and Biological Exposure Indices *
REGULATORY STANDARDS l D.0 T CLASSIFICATION Corrostive mataerial ] 43CFRITI

10 No UN1823
DOT classification Hazardous hioterlsls Table  CFR 172,101

OENERAL

(a) NIOSH/OSHA “Pocket Guide to Chemical - _ards”, 1886

{b) Gomnn RE atal, “Clinical Toxioology of Commereial Products” 4thed (1978) Section {1l pp 206-212
The Willlams and Wilking ¢ >  Beltimore

o} Dreisbech RH “Handb.,o‘*ofl’dsonlng ‘th ed., 1980, Lange Medical Publications Los Altos CA

d) US Coast Guord CHRIS ranual, Entry m Hydroxide

{e) NIOSH Repistry (RTECS' 1931-52. s . o 900000 (Sodium Hydroxide)

AODITTCAT TN ORMVATIGN

SECTION D - PRECAUTIONS/PROCEDUREE  continued
Ventitation — continued
In the event hydrogen gas s generated (ses Se¢ :on C) a severe ventilation problem 15 rapidly introduced Smothering with

CO2 coupled with good locs! ventlation or res, ratory protection, is probably the best emergency action in this situation
ventiletion facliity must be explosionrecistant if uch an emergancy is likely to happen

Storage — continued

Drains for storage or use aress for this materiu! <hould hsve retention basms for pH adjustment and dilutions of spills and
flushings before discharge.

TOTAL P @S

PSDS FILE NO GC-3018
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001 03/22/94 Sulfuric Acid, 77 to 100%

PRCDUCT NAME.
8ulfuric Acid, 77 to 100%

MBDS # DQ4950CR

01 CBEMICAL PRODUCT/COMPANY IDENTIFICATION
Material Identification

CAS Number 7664~-93-9
Formula H2804
Molacular Weight 98 08

CAS Name - SULFURIC ACID

02 COMPOSITION/INFORMATION ON INGREDIENTS

Components

Mataearial CAS Numbar L

SULFURIC ACID 7664~-93-9
60 DEG TECHNICAL 71.7
66 DEG TECENICAL 23 2
1 835 ELECTROLYTE 3 2
984 TECENICAL 98
99% TECHNICAL 29
100% TRCHNICAL 100

WATER 7732-18~-8 0-22

Regulated as a Toxic Chamical undar Section 313 of Title IIIX of the

gﬁum Ansndments and Reauthorisation Aot of 1986 and 40 CFR part

03 HAZARDS IDENTIFICATION
# Potential Health Effects

Causes severe burns to eyes, skin, and all body tissus. ZRye
damage may be permanent. Dastruation of tissue may result
from direct chemical reastion with tissue, from thermal
::ml, and from dehydration (removal of watar) of the

ssue

Human health effects of overexposure to the liquid by skin
or eyea aontact may cause aye corrosion with cornesl or
conjungtival ulceratiom; or skin burns or uloeration.
Ingestion of tha 1 Py cause severs burns to tha mucous
menbranes of the and . Repeated or prolonged

contact with mists cause eya Ltation with discomfort,
tear or blurring of vision; or skia icritation with

disc or rash. Overexposure by inhalation may inalude
irritation of the m passages o erosion of
dantal suxfaces. R , , axposuras may lsad to

shortnass of bres requiring madical .
The International for Research on Cancer (IARC)
classified "strong acid mists containing sulfurioc

acid" as a Category 1 carcinogen, a substance that is
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“caroinogenic to humans" This olassification is for
inorganic acid mists only and doas not apply to sulfuric
acid or sulfuric acid solutions. The basis for the IARC
classification rasts on several epidemiology studies which
have several deficiencies These studies did not acocount
for axposure to other substances, some known to be animal or
potential human carcinogens, social influences (smoking o?
alaochol consumption) and included small numbars of subjects
Based on the overall weight of evidence from all human and
chronic animal studiaes, no definitive causal relationship
between sulfuric acid mist exposure and respiratory tract
cancer has bean shown

Individuals with preaxisting diseases of the lungs may have
increased susceptibility to the toxiocity of excessive

exposures
Carcinogenicity Information

None of the components present in this material at concentrations
equal to or greater than 0 1% are listed by IARC, NTP, OSHA or ACGIH
as a carcinogen

04 FIRST AID MEASURES
Fircst Aid

INEALATION

If inhaled, immediately remove to fresh air and have
patient lie down and remain quiaet Apply artificial
respiration if breathing has stopped Give oxygen if
breathing is difficult Call a physician

INGESTION

If swallowed, do not induce vomiting Give large
quantities of water Call a physician Do not
neutralize the acid Never give anything by mouth to an
unconscious person

SKIN OR EYE CONTACT

In case of ocontact, immediately (within seconds) £flush
skin or eyas with plenty of water (praferably cold water)
for at least 15 minutes while removing contaminated
clothing and shoes Call a physician Wash clothing
before reuse

While the patient is being transported to a medioal
facility, apply compresses of iced water If medical
treatment must be delayed, immerse the affected area in
iced water If immersion is not practical, compresses of
iced water can be applied. Avoid freezing tissues

Notes to Physicians

Continued washing of the affaected area with cold or iced
water will be halpful in removing the last traces of
sulfurio acid. Creams or ointments should not be applied
bafore or during the washing phase of the treatmant

05 FIRE FIGHTING MERASURES
Flammable Properties

Flash Point Will not burn
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Fire and Explosion Hazards

Reacts with most metals, especially when dilute, to give
flammable, potentially explosive hydrogen gas Tollow
appropriate National PFire Protection Association (NTPA)
codes.

Extinguishing Media
Use media appropriate for surrounding material

Use water spray to cool containers exposed to fire; do not
get water inside containers

Pire Fighting Instructions

Evacuate personnel to a safs area Keep personnal removed
and upwind of fire. Genarates heat upon addition of water,

with possible spattering. Wear full ive olothing.
Runoff from fire control may cause pollution. Neutralisze
run-off with lime, soda ash, etac , prevent corrosion of
matals and formation of hydrogen gas. Waar salf-aontained
brea apparatus if fumes or mists are present

06 ACCI RELEASE MEASURES
Safeguards (FPersonnel)

NOTE Raview FIRE FIGETIMNG MEASURES and EAMDLING (PERSOHMEL)

secti bet: ith p. U PP iate
sections betors proosediog with clem-ag. Use apprers

Accidantal Release Maasures

8top flow if possidble. Raview "FYire and Explosion Eazards"
lnd "Safety Prescautions® before procesding with clean up.

iate protective pnnt clean up. Soak
uzt:un spills with dry earth
large spills, nd mﬁtml Inﬁn snd neutralize with

lime or soda ash, and transfer to wasts water treatment
:ylun Prevent liquid from entering sewers, waterways, or
oW areas

If this produot is spilled and not recovezred, or is
recovered as a wasta for tréatmant or dispasal, the

rtable Quantity is 1,000 Ibs. (based on the sulfuric
acld contant of the solubion spiiled) . Comply with Fadaral,
State, and looal regulations on reporting eases

DuPont Emergency Exposure Limits (EEL) are established to
facilitate site oz t evacuation and spesify
airborne concentra of tions whigh should aot
result in t adverse health effects or interfere with
a8 . 's are expressed as airborns concentration

Iplud t:l.n(c:!) for up to a maximum of 60 minutes
u.m.:n. 3 with m&m::.n:"m:ohlmi?" “:I.n;“ nd

aon' tor a
as an aid in planning for c relesses snd spills Yor
mno:o i.ntc:ut:lm on the mnu:y of REL’s, contact
ont.

The DuPont Emergency Limit (EEL) for Sulfuric Acid
is 10 mg/m3 for 15 to 60 mimutas and 20 mg/mS for up to 18
minntu with a not-to—-axoeed ceiling of 20 mg/m3.

07 HANDLING AND STORAGE
Handling (Personnal)
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Do not get in eyaes, on skin, or on clothing Avoid breathing
vapors or mist Wash thoroughly after handling

Keep containers closed Do not add water to contents while
in containar bacause of violent reaction >
Storage

Keap out of sun and away from heat, sparks, and flame Keep
container tightly olosed and (drum) olosure up to prevent
leakage Loosen closure carefully Relieve internal
pressure when received and at least weaekly thereafter Do
not use pressure to empty Ba sura closura is securely
fastened before moving container Do not wash out container
or use it for other purposes, replace closure after each
withdrawal and return it with empty container

08 EXPOSURE CONTROLS/PERSONAL PROTECTION
Engineering Controls

Good general ventilation should be provided to keep vapor
and mist concentrations below the exposure limits

Personal Protective Equipment

Have available and wear as appropriate for exposurs
conditions when handling containers or operating equipment
containing sulfuric acid ochemical splash goggles,
full-length face shiald/chemical splash goggles combination,
acid-proof gauntlet gloves, apron, and boots, long sleeve
wool, aorylic, or polyester clothing, aaid proof suit and
hood, and appropriate NIOSH/MSHA respiratory protection 1In
case of emargency or where there is a strong possibility of
considerable exposure, wear a complete acid suit with hood,
boots, and gloves If acid vapor or mist are present and
aexposure limits may be exceeded, wear appropriate NIOSE/MSHA
raspiratory protection

# Exposure Guidelines
Exposure Limits
Sulfuric Acid, 77 to 100%

PEL (OSHA) 1 mg/m3, 8 Hr THWA

TLV  (ACGIH) i1 mg/m3, 8 Hr TWA
STEL 3 mg/m3

AEL (Du Pont) i1 mg/m3, 8 & 12 Hr TWA

AEL is Du Pont’s Aaceptable Exposure Limit Where
governmentally imposed cocoupational exposure limits which are
lower than the AEL are in effact, such limits shall take
precedence

09 PHYSICAL AND CHEMICAL PROPERTIES
Physical Data

Bolling Point 193-327 C (379-621 ¥) @ 760 mm Hg
Vapor Pressure . <0 3 mm Hg @ 25 C (77 F)

<0 6 nm Eg 8 38 C (100 F)
Vapor Density 3 4
Malting Point =35 to 11 C (-31 to 52 F)
Evaporation Rate (Butyl Acetate = 1)

Less than 1

Solubility in Water 100 WTH
PBE Lass than 1
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Odor . less

Form Oily, clear to turbid 1

Color . Colorless to light gray

I GRADE | BOILING PF | MELTING PT. | SPECIFIC |
[ | DEG € | DEG F| DEG C | DEG F| GRAVITY® |
| 60 DEC TECHNICAL| 193 | 380 | -12 | 10 | 1 706 |
| 66 DEG TECHNICAL| 279 | 535 | ~-35 | -31 | 1.83% |
|1 835 BLECTROLYTE| 279 | 583 | -35 ! 83s |
| 988 TECENICAL | 327 | 621 ' s44 |
| 998 TECERICAL | 31r 2 |
| 1008 TECENICAL | v

10 STABILITY AND REACTIVITY
Chemical Btability

Stable, but reacts viole:s
materials with evolution

Decomposition ,
Raleases sulfur dioxids at \\

Polymarization
Polymarization will not occur\

Othar Hazards \'

Incompatibility * Vige reactions with water; alkaline
jons; metals, metal powder;

11 TOXICOLOGICAL INFORMATION
Animal Data
Inhalation i-hour ICS0: 347 sy- in zats
Oral LD30 i 2,140 mng/kg in zats

Sulfuric acid is corrosive to the skin and eyes of animals.
By ingestion, it is moderately toxisc in animals mg
corrosion of mucosal surfaces. Toxia effacts in
animals from single exposures by inhalation inalude
Gompound dees ROt hive Gaboincgents. EUtagente. embeyoteris
a not asXxe. a, ’ ’
or reproduotive effects.

12 ECOLOGICAL INFORMATION
Ecotoxicological Information

Aquatic Toxiaity
48~hour TiLm, flounder: 100~-300 ppm
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13 DISPOSAL CONSIDERATIONS
Waste Disposal

Cleaned-up matarial may be an RCRA Hazardous Waste on
disposal due to tha corrosivity characteristia Do not
flush to surface water or sanitary sewer system Comply
with Federal, State, and local ragqulations If approved,
neutralize and transfer to waste treatment system

14 TRANSPORTATION INFORMATION
Shipping Information

DOT/IMO

Proper Shipping Name SULFURIC ACID

Bazard Class 8

UN No 1830

DOT/IMO Labal CORROSIVE

Special Information DOT/IMO PLACARD CORROSIVE
Packing Group II

Raportable Quantity 1000 1b

Shipping Containers

Tank Cars
Tank Truoks
Barge

If material is shipped in quantities greater than 1,000
l1bs per container, the Proper Shipping Name is RQ
SULFURIC ACID

15 REGULATORY INFORMATION
U S Federal Regulations

TSCA Inventory Status Reported/Included

TITLE III HAZARD CLASSIFICATIONS SECTIONS 311, 312
Acute Yes

Chronic Yas

Fire No

Reactivity Yes

Pressura No

LISTS

SARA Extremely Hazardous Substance -Yes
CERCLA Hazardous Material -Yes
SARA Toxic Chemioals =Yas

16 OTHER INFORMATION
NFPA, NPCA-HMIS

NFPA Rating

Health

Flammability

Reactivity .

Water Reactive

NOoOWw

NPCA-HMIS Rating
Health
Flammability
Reactivity

NO W
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Paxrsonal Protection rating to be supplied by user deapending on use
conditions

Additional Information
For further information, see DuPont Sulfuric Acid *Storagd
and BEandling Bullatin®.
# Indicates updated section.
End of MSDS

NOTICR
** VAN WATERS & ROGERS INC. ("VW&R") EXPRESSLY DISCLAIMB ALL EXPRESS OR

IMPLIED WARRANTIES OF MERCEANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

WITH RESPECT TO THR PRODUCT OR INFORMATION PROVIDED EEREIN, AND SEALL UNDER

NO CIRCUMSTANCES BE LIABLE FOR INCIDENTAL OR CONMSEQUENTIAL DAMAGES »*

mmmummmmummnmmmm
MANUFACTURER AMD/OR RECOGNIEED TRCENICAL SOURCES WHILE TRE INFORMATION IS

DETERMINE WEETHER THE PRODUCT I8 iﬂ!!l!ﬂl TERIR CULAR PURPOSES ARD THEY
ASSUME ALL RISKS OF THEIR USE, EAMDLING, AND DISPOSAL: OF TEE PRODUCT, OR FROM
THE PUBLICATION OR USE OF, GI.IISIIHCI UPON , N CONTAINED HEREIN.
THIS INFORMATION RELATES OMLY !0‘!II=!IQQUG!'HII D BERRIN, AMD DORS NOT

§!Ll!!s!0 IT8 USE IN COMBINATION WITH ANY OEIIKIIN!IIIIE«QR;IB ANY OTHER

®*"A* ZEND OF MSDS *® =&
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RMRS sz
Remediation ServicesL L.C INTEROFFICE
protecting the savironment MEMORANDUM
DATE July 8, 1996
TO Distribution

FROM Ricky J Carr, Environmental Safety &Health, Bldg T664A, X2970
SUBJECT HEAT STRESS - RJC-014-96
Action None Required

The purpose of this memo is to provide guidance regarding the prevention and monitoring of
heat stress conditions It should be noted that heat stress related conditions or disorders (1 e
heat stroke, heat exhaustion) are considered to be occupational illnesses by OSHA and
therefore are recordable cases It 1s incumbent to prevent, monitor and miigate conditions
which may lead to heat stress among employees

There is a draft Heat Stress Program that has been written b{ Kaiser-Hill LL C (K-H)
Industnal Hygiene and Safety and reviewed by the Industrial Hygiene and Safety
organizations of the major ctors This Heat Stress Program describes the
responsibilities of vanous personnsl regarding implementation of the Program and contains
instructions for monitoring heat stress and provides ines for Threshold Limit Values
(TLVs) and work/rest DOE Order 440 1, Worker Protection Management for DOE
Federal and Contractor requires compliance with the most recent edition of the
ACGIH "Threshold Limit Values for Chemical Substances and Physical A and Biologecal
Exposure Indices” when TLVs are more protective than OSHA P s‘,ﬁosme Limit
gPELs) (there is no OSHA PEL for heat stress) The work/rest regimens ed in the Heat

tress Program are based upon the ACGIH TLVs modified by professionai ment for the
use of impermeabile personal protective clothing (PPE) These TLVs assume that the workers
exposed to heat stress conditions are acchmatized

it 1s (will be) Rocky Mountain Remediation Services (RMRS) policy to adhere the requirements
of the Heat Stress Program including the work/rest regimens contained as Appendix 1 of the
Program (attached) Prevention of potential heat stress conditions is the first method to be
considered when heat stress ts idantified as a potential hazard associated with any activity or
task Prevention methods to be considered include work schedule modification of task/activity
and provision for rest areas. The Heat Stress Program provides instructons for monitoring
heat stress conditions using the Wet Bulb Globe Temperature (WBGT) Index WBGT
accounts for air temperature, relative humidity, and solar load and provides a mechanism for
correlating environmental conditions with body temperature and other physiological responses
to heat stress. The Heat Stress Program contains a Table for work/rest regimens based upon
the WBGT Index, work activities, and level of Personal Protective Equipment (PPE)

Work/rest regimens shall be established in accordance with guidelines in the Table with the
following interpretations Physvolo?@al monitonng (1 e body temperatures, pulse rates) will be
performed whenever practical and feasible in order to venty the work/rest regimens are
appropriate considering the WBGT Index. The use of personal cooling devices such as ice
vests or vortex cooling can be usid to modify the WBGT index

=5
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for a particular work activity and level of PPE  The WBGT Index can be lowered by 3« F if a
personal cooling device 1s employed and physiological monitoring is performed to confirm that
the personal cooling devices are effective (using the monitoring guidance provided on page 8-
21 1n the NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual for
Hazardous Waste Activities) Additional modification to the WBGT Index when personal
cooling devices are employed when be evaluated on a case-by-case basis Column 2 will be
employed if permeable protective clothing (regardless of respiratory protection) is utilized
Permeable protective clothing includes cotton and Kleenguard“ coveralls Column 3 will be
employed if semi-permeable protective clothing (Tyvek) is utidized Column 4 will be
employed If impermeable protective clothing (Saranex) is utilized

Please distribute this guidance to all personnel that have operations affected by heat stress
considerations Please don not hesitate to call if you have questions or comments

RJC clh
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RFETS HEAT STRESS PROGRAM

_HEAT STRESS GUIDELINES FOR LIGHT WORK

Continuous 80 70 66 62 :
75/25% 82 724 68 4 64 4 ﬂ
50/50% ‘

Continuous
75/25%
50/50%
25/75%

(1) No Personal Protective Equipment
(2) One pair coveralls (Anti C) modesty garments gloves hood shoe covers  (Level D Haz Mat PPE)
(3) Two pair coveralls (Ant1 C) modesty garments gloves hood shoe covers
or
One pair coveralls (Ant1 C) modesty garments gloves hood respirator (Level C Haz Mat PPE)
(4) Two pair coveralls (Ant1 C) modesty garments gloves hood shoe covers respirator (Level A&B Haz Mat PPE)




Threshold I imit Vaiyes Work/Warm up Schedule for Four Hour Shift«

Arr ,_.a_.:_x..n::...rlm:::w Sky |[Ne NoticeableWind 5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind

Max Max Max Max Max
Work No of Work No of Work No of Work No of Work No of
C (approx ) F (approx ) Period | Breaks | Pemod Breaks | Period | Breaks | Period Breaks | Perod | Breaks

~26 10-28 ~15 10-19° (Norm Breahs) | (Norm Breaks) 1 | 75 mun 2 55 nin 3 40 min 4
~29 0 -3i ~20°10-24 (Norm Breaks) | 75min 2 55 min 3 40 min 4 30 min 5
~32 10-34 ~25 10-29 75 min 2 55 min 3 40 min 4 30 min 5 Non emergency
work should ceasc
-35 0 -37 ~30°10 -34 55 min 3 40 min 4 30 min 5 Jon emergency
work should cease

-38 10-39° ~35 w0-39 40 min 4 30 mun 5 Non emergency

work should cease
~40° 10 -42 ~40 10-44 30 min 5 Non emergency

work should cease
43 &below 45 & below Non-emergency « Y
work should cease _

I Schedule apphes to any 4 hour work period with moderate 1o heavy work activity with warm up penods of ten (10 ) minutes in a warm
focation and with an cxtended break (¢, lunch) ot the end of the 4 hour work period 1n o warm Jocation For Light 10 Moderate Work
(limuted physical movement) 1pply the schedule one step lower For example at -35 C (~30 F) with no noticcable wind (Step 4) a worker
ata job with little physical movement should have a maximum work peniod of 40 minutes with 4 breaks 1n 2 4 hour period (Step 5)

2 The following 1s suggested as a guide for estimating wind velouity if accurate wformation 1s not available
5 mph hght flag moves 10 mph light flag fully extended 15 mph raises newspaper sheet 20 mph blowing and dnfting snow

compensates for the wand at the warmer iumperatures assuming acchmatization nd clothing appropriate for winter work On the other
hand the chan shightly over compensates, tor the actual temperatures 1n the colder ranges becayse windy condions rarely prevadl at
extremely low temperatures

4 TLVs apply only for workers in dry cothmg

Ad pledtrc 10c pet I He h&sStiyn Sakt hew n Departmie t 1L, 1



Windchill Index

ACTUAL THERMOMETER READING (F)

Wind Speed
in mph 50 40 30 20 10 0 10 20 30 40
EQUIVALENT TEMPERATURE (F)
calm 50 40 30 20 10 0 10 20 30 40
5 48 37 27 16 6 5 15 26 36 47
10 40 28 16 4 9 21 3 46 58 70
15 36 22 9 5 18 36 45 58 72 85
20 32 18 4 10 25 39 53 67 82 96
25 30 16 0 15{ 29 44 59| 4 88 104
30 28 13 2 18 33 48 -63 7 94 109
35 27 It -4 20 35 49 -67 82 98 I3
40 26 10 6 2l 37 53 €9 85 -100 116
Orer 40 mpl DANGER ""DANGER DANGER
effect) (for properly clothed person) (Danger from freezing of exposed flesh)

—m
)
'

wud



HYDROCARBONS, HALOGENATED

Table 1 MW Table 1

CAS Table 1

1003

RTECS Table 1

METHOD 1003, lssue 2

EVALUATION PARTIAL

issue 1 15 February 1984
fssue 2. 15 August 1994

OSHA: See TABLE t
NIOSH: See TABLE 1
ACGIH See TABLE 1

PROPERTIES. Ses TABLE 2

COMPOUNDS Dbenzyt chioride chiorobromamsthane 1 1dichiorosthane 1 1 1-tsichloroethane
{synonyms bromotorm chioreform 1.2-dichioraethylens ne
in Table 1) carbon tetrachioride g<dichiorobenzens sthylene dichioride 1 1,2trichiorosthane
chiorobenzene p-dichiorobenzene hexachiocroethane 1,2.3-trichloropropane
SAMPLING MEASUREMENT
SAMPLER  SOUID SORBENT TUBE TECHNIQUE. GAS CHROMATOGRAPHY FID
(coconut shell charcoal 100 mg/50 mg)
ANALYTE: compounds above
FLOW RATE. 001 to 0.2 {./min
DESORPTION 1 mL CS,, stand 30 min
VOL-MIN Table 3
MAX, Table 3 INJECTION
VOLUME. LY
SHIPMENT routine
TEMPERATURES. Tabie 4
SAMPLE
STABILITY: not determined CARRIER GAS. N; or He 30 mL/min
BLANKS 2 to 10 field bianks per set COLUMN Table 3, altemnates are SP 2100 Sp-
2100 with 0 1% Carbowax 1500 or
D8-1 fused sitica capillary column
CALIBRATION standard solutions of analyte in CS,
ACCURACY
RANGE. Table 4
RANGE STUDIED- see EVALUATION OF METHOD (1]
BUAS. ses EVALUATION OF METHOD [1] | ESTIMATEDLOD-  0.01 mg per sample (2]
OVERALL PRECISION (8) see EVALUATION OF METHOD
PRECISION (8, see EVALUATION OF METHOD [1)
ACCURACY see EVALUATION OF METHOD [1]

APPLICABILITY: See Tabie 2 for working ranges. This method can be usad for simultaneous detsrmination of two or mare

substances suspected to be present by shanging gas chromatographic conditions §.e. temperature program) High humidity
during sampling will prevent organio vapors from belng trapped efficiently on the sorbent and greatly decreases breakthrough

volume

INTERFERENCES. None identified The chromatographic coiumn or separation conditions may be changed 1o circumvent

interferences.

<

OTHER METHODS. This method combines and

P&CAM 127 (3] S101 (4], S110 (5], S113 {6}, S114 (7] S115 (8], S122

[9] S123 [10] S126 [11), $133 [12], §134 [13] S135 [14] 8281 [15], S314 [16] 5328 (17}, 5335 (18], S351 [16] and Method

1003 (dated 2/15/84)

NIOSH Manual of Analytical Methods (NMAM) Fourth Edition, 8/15/94




HYDROCARBONS HALOGENATED METHOD 1003 Issue 2 dated 15 August 1994 Page 2 of 7

REAGENTS EQUIPMENT
1 Carbon disulfide chromatographic quality * 1 Sampler glass tube 7 cm long 6-mm OD
2 Analyte re~~2nt grade 4 mm ID flame sealed ends with plastic caps
3 Calibratior ock solutions containing two sections of 20/40 mesh
a benzyl chloride 10 mg/mL in n heptane activated (600 °C) coconut shell charcoal
b bromoform 10 mg/mL in n hexane (front = 100 mg back = 50 mg) separated by
c o-dichlorobenzene 200 mg/mL In a 2 mm urethane foam plug A silylated glass
acetone wool piug precedes the front section and a
d p-dichlorobenzene 300 mg/mL in 3 mm urethane foam plug follows the back
acetone section Pressure drop across the tube at 1
e hexachloroethane 25 mg/mL in toluene L/min arflow must be less than 34 kPa
4 Decane n undecane octane or other internal Tubes are commercially available (eg SKC
standards (see step 6) #226-01)
5 Nrtrogen or helium purtied 2 Personal sampling pump 001 to 02 L/min
6 Hydrogen prepunfied with flexible connecting tubing
7 Air filtered 3 Gas chromatograph FID Integrator and

column (see Table 3)
4 Vials 2 mlL, glass PTFE lined septum cnmp
* See SPECIAL PRECAUTIONS caps
Volumetnc flasks 10 mL
Syringes 10 ul, readableto 0 1 uL
Pipet TD 1 mL, with pipet bulb

N,

SPECIAL PRECAUTIONS Carbon disulfide I1s toxic and a senous fire and explosion hazard (flash point
= =30 °C) Work with it only in a hood Several of the analytes are suspect carcinogens (Table 1)
n Heptane n hexane and acetone are fire hazards

SAMPLING

1 Calibrate each personal sampling pump with a representative sampler In line

2 Break the ends of the sampler immediately before sampling Attach sampler to personal
sampling pump with flexible tubing

3 Sample at an accurately known flow rate between 0 01 and 0 2 L/min for a total sample size
between the limits shown in Table 2

4 Cap the samplers Pack securely for shipment

SAMPLE PREPARATION

5 Place the front and back sorbent sections of the sampler tube in separate vials Discard the
glass wool and foam plugs
6 Add 10 mb CS,to each vial Cap each vial
NOTE A suitable internal standard such as decane [16] n undecane {6 19} or octane
[9 13 17]) at 0 1% (v/v) may be added at this step and step 8
7 Allow to stand 30 min with occasional agitation

CALIBRATION AND QUALITY CONTROL

8 Calibrate daily with at least six working standards over the appropriate range (Table 3)
a Add known amounts of neat analyte or calibration stock solution to CS, in 10 mL volumetric
flasks and dilute to the mark.
b Analyze with samples and blanks (steps 11 and 12)
¢ Prepare calibration graph (peak area vs mg analyte)

NIOSH Manual of Analytical Methods (NMAM) Fourth Edition 8/15/94



HYDROCARBONS, HALOGENATED METHOD 1003 Issue 2 dated 15 August 1994 Page 3 of 7

9 Determine desorption efficiency (DE) at least once for each lot of charcoal used for sampiing in
the range of interest Prepare threé tubes at each of five concentrations plus three media
blanks.

a Remove and discard back sorbent section of a media blank sampler
inject a known amount (2 to 20 uL) of pure analyte or calibration stock solution (see
REAGENTS 3) directly onto front sorbent section with a microliter syringe
¢ Capthe tube Allow to stand ovemight.
d Desorb (steps 5 through 7) and analyze together with working standards (steps 11 and 12}
e Prepare a graph of DE vs mg analyte recovered
10 Analyze three quality control blind spikes and three analyst spikes to insure that the calibration
?raph and DE graph are in control

MEASUREMENT

1 Set gas chromatograph according to manufacturer's recommendations and to conditions given
on page 1003-1 and in Table 3 Inject sample aliquot either manually using solvent flush
technique or with autosampler
NOTE If peak area is above the linear range of the working standards dilute with CS,,

reanalyze and apply the apprapriate dilution factor in calculations

12 Measure peak area.

CALCULATIONS

13 Determine the mass, mg {carrected for DE) of analyte found in the sample front (W,) and back
(W,) sorbent sections and in the average media blank front (B,) and back (B,) sorbent sections
NOTE IfW, > W,/10 report breakthrough and possible sample loss.

14 Calculate concentration C of analyte in the air volurne sampled V {L)

c-(wt"wh‘ai‘eu) 10°

3
v » mg/m

EVALUATION OF METHOD

Laboratory testing was performed witn spiked samples and generated atmaspheres using SKC Lot 105
coconut shell charcoal [1] Results were

Range  Sample Bias Precision Accuracy Desomption

Compound mg/m® Size % Oversil  Msasursment 2% Efficiency Ret
Benzyl chloride 28 1oL -84 0.006 0.031 38 0950 @ 0.030.1 mg 8]
Bromoform 3-10 0L -1.3 o0 0.043 140 .00 @ 0.025 mg Ly
Carbon tetrachloride 65-209 5L -8 0.082 0.037 180 098 Q1348 mg [16]
Chiorobenzene 183-.738 ot 03 0038 0.025 110 081 @1871mg {12}
Chicrobcomonethane  640-2658 5L 34 0,081 0.051 140 O0M@3313mg {6}
Chiloroform 100-416 5L 1.3 0057 0047 1s oW @ 16T4amg {19)
¢-Oichlorobenzene 150-629 3L -18 0.088 0.013 137 008 0519 mg [14)
g-Dichlorobenzens 1831777 atl -43 0052 0022 128 031 @0727mg {18}
t 1 Dichlorosthane 212838 0L 28 005 0.011 12.4 101 @ 198 mp 1101
1 2 Dichioroethytsne® 475-1915 3L -29 0082 0.017 1.3 1.00Q@ 2495 mg {s}
Ethylens dichloride 195319 aL -2¢0 oo 0012 157 098Q065mg 9]
Hexachiorosthanse 5-25 1oL ~868 0121 0.014 2.4 098 @ 0.030.2mg {4}
1 1 1 Trichioroethane 904-3790 aL -06 0054 0.018 108 099@2911mg {17]
Tetrachiorosthylene 855-2749 3L -72 0052 0.013 15.1 09 Q218mg (18]
1 1 2 Trichioroethane 2511 0L -0 0057 0.010 175 097 @0312mg {13)
1 23-Trichloropropane 163829 0L 21 0088 oo7 142 095@158mg {11}

*isomer used (i e cis- or trans-) in evaluation unknown

NIOSH Manust of Anatytical Methods (NMAM) Fourth Edition 8/15/84
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TABLE 1 GENERAL INFORMATION

Compound
RTECS Synonyms OSHA/NIOSH/ACGIH (ppm)
Benzyl chioride® {chioromsthyl) benzene 1/C 1.0/t
(CeH,CH,Cl} XS8925000 a-chiorotolusne CAS #100-44-7
Bromoform tnbroamomathane 05 (skin)/Q 5 (skin)/0 S {skin)
{CHBr,) PBSE00000 CAS #75-25-2
Carbon tetrachioride®” tetrachioromethane 10, © 25/STEL 2 {1 h)/S (skin)
(CQl,) FG4900000 CAS #56-23-5
Chlorobenzene monochiorcbenzene phenyt 78/-/10
(CeH;Cl} C20175000 chioride CAS #108-00-7
Chiorobromomethane bromochioromaethane 200/200/200
(CH,BcCl) PAS250000 Halon 1011 CAS #74.97-5
Chioroform®™ trichloromethans C 50/STEL 2/10
(CHCY,) FS9100000 CAS #67-863
@-Dichlorobenzens® 1.2<dichiorobenzene 50/C S0/25 (skin) STEL 50
{1 2-CH,Cly) CZ4300000 CAS #9%-50-1
g-Dichiorobenzsne®™ 1 4dichiorobenzsne 78/1 7 L.OQ)/75, STEL 110
{1 4-C,H,Cly) C245500000 CAS #10848-7
1 1-Dichloroethane sthylidens chioride- 100/100/100
(CH,CHC1,) KIO175000 CAS #75-34-3
1,2-Dichiorosthyiens scetylene dichloride 200/200/200
(CICH=CHCl) KVS380000 1,2-dichiorosthene
CAS #540-590
Ethylene dichioride®® 1,2-dichiorosthans 50, C 100/1 STEL 2/10
{CICH,CH,Cl) KI0525000 CAS #107-08-2
Hexachioroethane® perchiorosthane 1 (skin)/1/1 (skin)
({CC1,CCl,) Kle025000 CAS #87 721
1 1 vtrichloroethane methyt chioroform 350/C 350/350, STEL. 450
(CH,CCl) KJ2975000 CAS #71.558
Tetrachiorosthytene™ perchiorosthylens 100, € 200, P 300/0 4 (LOQ)/
{C,C=CCl,) KX3850000 CAS #127 184 23, STEL 100
1 1,2 Trichiorosthane™ vinyl trichloride 10 (sidn}/10 (skin)/10 (skin)
{C1,CHCH,C) KJ3150000 CAS #79-00-8
1.2,3-Trchiaropropane® ailyt trichioride 80/10 {skin)/1D (sidn)
(CH,OCHCICH,Cl); TZ3275000  giyoenal trichiorohydrin
CAS #06-18-4

SSuspect carcinogen [20,21.32); “Group ! Pesticids; *Group Il Pesticide' “Group i Pesticide

NIOSH Manusl of Analytical Methods (NMAM) Fourth Edition, 8/15/94
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TABLE 2 PHYSICAL PROPERTIES

Compound MW mg/m?
RTECS = 1 ppm Synonyms Properties
@ NTP

Benzy! chlonde 12658 517 (chloromethyl) benzene hquid BP 179 °C MP -48to -43 °C

(CeHsCH,CH) ~chlorotoluene d 1100 @ 20 °C flash pt 67 °C

Bromoform 25275 1033 tnibromomethane liquid d 2887 BP 148 °C nonflammable

(CHBry)

Carbon tetrachloride 15384 629 tetrachloromethane hhquid d 1585 BP 767 °C FP -230 °C VP

(CCt) 913 mm @ 20 °C vapor density (air = 1) 53

Chiorobenzene 11256 460 monochlorobanzene hquid d 1105@ 25 °C BP 13168 °C MP

(CeHsC1) phenyl chioride —45 °C flash pt 294 °C (CC)

Chiorobromomethane 12939 529 bromochioromethane hiqud d 193 @ 20 °C BP 68 °C MP -88

(CH,BrCl) Halon 1011 °C nonfiammable

Chtoroform 11939 488 trichioromethane hiqud d 1485 @ 20 °C BP 61.2 °C

(CHC1,) FP 635 °C

o Dichlorobenzene 14700 601 1 2-dichlorobenzene hiquid d 1284 BP 17210 179 °C FP -17 °C

(12CH Cly) flash pt 655 °C

p Dichlorobenzene 14700 601 1 4-djchlorobenzene solid crystals d 1458 BP 1737 °C

{1 4-C4H Cly) MP 53 °C sublimes flash pt 655 °C

1 1 Dichioroethane 9895 405 ethylidene chionde hquid d 1174 @ 20 °C BP 57 to 59 °C

(CH,CHCI,) FP -98 °C

1 2 Dichloroethylene 96 94 396 acetylene dichlonde liquid transisomer d 1257 BP 47 to 49 °C

(CICH=CHC!) 1 2-dichloroethene MP -57°C cis1somer d 1282, BP 58 to
60 °C flashpt 39 °C FP -80 °C

Ehylene dichlonds 98 96 405 1 2-dichloroethane hquid d 12554 @ 20 °C BP 835 °C FP

{CICH,CH,C) ~355 °C flash pt. 13 °C explosive limits in
ar 6 to 16%

Hexachloroethane 23674 966 perchloroethane soid d 2.091 MP 185 °C BP sublimes at

{CCI,CCY) 187 °C

1 1 1 tnchioroethane 13342 545 methyl chioroform liquid d 1325 BP 75 °C FP -304 °C

(CH,CCly) nonflammable

Tetrachlorosthylene 16583 678 perchloroethylene liquid d 1625 @ 20 °C BP 121 °C

(C1,C=CCly FP -224 °C

1 1 2 Trchloroethane 13341 545 vinyl trichioride liquid d 14432 @ 20 °C BP 1137 °C

(C1,CHCH,CY) FP -364°C VW19 mmHg @ 20 °C

1 2 3-Tnchloropropane 14743 603 aliyl tnchionde liqud d 13888 @ 20 °C BP 1562 °C

(CH,CICHCICH,CQl)

glycerol tnchlorohydrin

FP —-15 °C flash pt 82.2 *C (OC)

NIOSH Manual of Analytical Methods (NMAM) Fourth Edition 8/15/94
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TABLE 3 SAMPUING LIMITS

Compound Alr Sample Volume {L) . Working Range ppm
Min Max ngg -t Max Sample Volume

Benzy! chionde 6@ 1 ppm 50 10 06t058
8romaform 4@ 0.5 ppm 70 10 02t 4
Carbon tetrachioride 3@ 10ppm 150 15 2% 105
Chlorobenzene 15@ 78 ppm 40 10 10 t0 430
Chilorobromomethane 05 @ 200 ppm 8 s 18 to 450
Chioroform 1@ %0 ppm 0 15 2t 190
¢-Dichlorobenzene 1@ 50 ppm 60 3 16 to 1100
p-Dichiorobenzens 1@75ppm 10 3 27 10 330

1 1-Dichioroathane 0.5 @ 100 ppm 18 10 4 %0 250
1,2-Dichiorosthylens 0.2 @ 200 ppm s 3 16 ta 560
Ethytene dichloride 1 @ S0 ppm 50 3 16t 1320
Hexachioroethans 3@ 1 ppm 70 10 031083

1 1 1 Trichioroethane G 1© 350 ppm 8 3 18 to 1450
Tetrachlorosthylene 0.2 @ 100 ppm 40 3 9 to 1900

1 1,2 Trichiorosthane 2@ 10ppm 80 10 181084

1 2 3-Trichloropropans 06 @ 50 ppm 80 10 310310

TABLE 4 MEASUREMENT PARAMETERS.

—tR 00
Compound Column* Column/injector/Detectar Rangs {mg per sample)
Benayl chioride A 180/170/210 - 002015
Bromoform A 130/170/210 0020015
Carbon tetrachioride B 60/138/200 0207
Chiorobenzene A 105/190/250 04t 10
Chlarobromomethane A 80/170/210 05t 15
Chioroform B 75/155/200 041t 11
o-Dichlorobenzens ] 140/228/2%0 Otto3
g-Dichlorobenzene A 140/225/2718 02tc 4
1 1-Dichioroethans A $0/100/17S G4t 12
1,2-Dichloroethylsne A 60/170/210 02w7
Ethylene dichiaride c 70/225/250 0104
Hexachlorosthane () 110/120/210 0021 0.3
1 1 1 Trichioroethans c 70/22%/25%0 061017
Tetrachiorosthylens C 90/225/2%0 0.4 to 12
1 1,2 Trichicroethane Cc 70/250/228 00502
1.2.3-Trichloropropane E 1607/180/230 03w9

*A = 3m x 3-mm OD stainiess stesl 10% SP 1000 on 80/100 mesh Chromoeorb WHP
8 = § m x 3mm OO otheriise same as A,

C = 3 m x 3:-mm OD stainless stesl, 10% OV-101 on 1007120 mash Chvomosorb WHP
D = 3 m x 6-mm OD glass, 3% SP-2250 en 807100 mesh Civornesord WHP

E = 3 m x 3:mm OD stainiass stes! 10% FFAP on 80/100 mesh Chromosacd WHP

NIOSH Manual of Analytical Methods (NMAM) Fourth Edition 8/15/94
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METHYLENE CHLORIDE

CH,Cl, MW 8494

CAS 75-09 2

1005

RTECS PAB050000

METHOD 1005 lssue 3

EVALUATION FULL

issue 1 15 February 1984
Issue 3 15 August 1994

OSHA 500 ppm C 1000 ppm P 2000 ppm PROPERTIES liquid d 1323 g/mL @ 20 °C
NIOSH lowest feasible carcinogen BP 40 °C MP —95 °C VP 47 kPa
ACGIH 50 ppm suspect carcinogen (349 mm Hg 46% v/v) @ 20 °C
(1 ppm = 3 47 mg/m® @ NTP) not flammabie
SYNONYMS dichloromethane methylene dichloride
SAMPLING MEASUREMENT
SAMPLER  SOUD SORBENT TUBES TECHNIQUE GAS CHROMATOGRAPHY FID
{2 coconut sheit charcoal tubes 100 mg and
50 mg) ANALYTE. methylene chionde
FLOW RATE. 001 to 02 L/min DESORPTION 1 mL CS, stand 30 min
VOL MIN 05 L @ 500 ppm INJECTION
MAX, 2sL VOLUME. S
SHIPMENT  separate front and backup tubes TEMPERATURE INJECTION 200 to 225 °C
DETECTOR 250 °C
SAMPLE -COLUMN 60 t0 90 °C
STABIUTY  not determined
CARRIER GAS N, or He 30 mL/min
BLANKS 2 10 10 fieid blanks per set
COLUMN 3 m x 3-mm ID stainless stesl 10% SP
1000 on 80/100 mesh Chromosarb WHP
ACCURACY CALIBRATION standard solutions of CH,Cl; in CS; with
internal standard
RANGE STUDIED 1700 to 7097 mg/m’
(1 L sampies) {1} RANGE. 003 to 10 mg per sample (2]
BlAS -4 ESTIMATED LOD 001 mg per sample (3 4]
OVERALL PRECISION ($,7) 0073 {1]
ACCURACY + 141% PRECISION (5,) 0026 @ 13 to 53 mg per sample [1)

APPLICABILITY The working range is § to 3000 pprn (30 to 10 400 mg/m?) for & 1-L air sample The method is applicabls

to ceiling determinations

INTERFERENCES None identified The method was validated using a 6 m x 3-mm 1D stainless steel column packed with 10%
FFAP on 100/120 mesh Supeicoport. Alternate chromatographic columns are 10% TCEP on 80/100 Chromosaerb PAW SP 2100
SP 2100 with 0 1% Carbowax 1500 or DB-1 fused silica capiilary column

OTHER METHODS This revises Methods S329 (2] 1005 (dated 2/15/84) P&CAM 127 (3] and the criteria document method
(5] QOSHA Method 59 uses larger (350 mg) sorbent ssctions and has been evaluated for 10-L air samples at 1 ppm methyiene

chioride (6}
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REAGENTS EQUIPMENT
1 Eluent carbon  ulfide,* chromatographic 1 Sampler separate front and backup glass
qualty containing % v/v decane, benzene tubes with plastic caps, 7 cm long 6-mm OD
or other suttable internal standard 4-mm ID flame-sealed ends, containing
2 Methylene chioride activated (600 °C) caconut shell charcoal
3 Nitrogen or helium purified (front = 100 mg back = 50 mg) A silylated
4 Hydrogen prepunfied glass wool plug is placed at each end of each
5 Air filtered compressed tube Pressure drop across the tubes at 1
L/min airfflow must be less than 3 4 kPa
NOTE. Two commercially avaflable tubes
each containing 150 mg charcoal in
two beds, may be used in tandem
2 Personal sampling pump, 001 to 02 L/min
* See SPECIAL PRECAUTIONS with flexible connecting tubing

3 Gaschromatograph flame ionization detector
integrator and column (page 1005-1)

Vials 2-mL. PTFE-lined septum crimp caps
Syringe, 101, readableto 0 1 uL
Volumetric flasks, 10-mi.

(- S B N

SPECIAL PRECAUTIONS Carbon disulfide is toxic and a serious fire and explosion hazard (flash point
= =30 °C) work with it only in a hood

SAMPLING

1 Callbrate each personal sampling pump with a representative sampier in line

2  Break ends of sampler immediately before sampling. Connect the two sorbent tubes with a
short piece of flexible tubing. Attach sampler to personal sampling pump with flexible tubing

3 Sampleatanaccuradylam!owmbmeenom and 0 2 L/min for a total sample size of
05t025L

4 Separate the front and backup tubes and cap each tube to prevent migration of methylene
chloride between tubes Pack securely for shipment.

SAMPLE PREPARATION

5 Place the front and back sorbent sections {(Ie front and backup tubes) of the sampler in
separate vials. Discard the glass wool and foam piugs.

6 Add 10 mi eluent to each vial Attach crimp cap to each vial

7  Allow to stand 30 min with occasional agiation

CALIBRATION AND QUALITY CONTROL.

8  Calibrate daily with at least six working standards over the range 0 01 to 10 mg methylene
chioride per sample.
a. Add known amounts of methylene chioride to eluent in 10-mL volumetric flasks and dilute to
mark
b v‘Ar?dyzetog;etherwlthsamplﬂstmdblanks(steps11ancnz) \
¢ Prepare calibration graph (ratio of peak area of analyte to peak area of internal standard vs
mg methylene chioride)

- NIOSH Manual of Analytical Methods (NMAM) Fourth Edition 8/15/94
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9 Determine desorption efficiency (DE) at least once for each lot of charcoal used for sampling in
the cahbration range (step 8) Prepare three tubes at each of five levels plus three media blanks
a Remove and discard back sorbent section of a media blank sampler
b Inject a known amount of methylene chlonde directly onto front sorbent section with a

microltter syringe
¢ Cap the tube Allow to stand avernight
d Desorb (steps 5 through 7) and analyze together with working standards (steps 11 and 12)
e Prepare a graph of DE vs mg methylene chloride recovered
10 Analyze three quality control blind spikes and three analyst spikes to insure that the calibration

graph and DE graph are in control

MEASUREMENT

11 Set gas chromatograph according to manufacturer’'s recommendations and to conditions given
on page 1005 1 Inject sample aliquot manually using solvent flush technique or with
autosampler
NOTE Iif peak area is above the linear range of the working standards dilute with eluent

reanalyze and apply the appropnate dilution factor in caiculations

12 Measure peak area Divide the peak area of analyte by the peak area of internal standard on the
same chromatogram

CALCULATIONS

13 Determine the mass mg (corrected for DE) of methylene chloride found in the sample front (W,)
and back (W,) sorbent sections and in the average media blank front (B,) and back (B,) sorbent
sections
NOTE If W, > W,/10 report breakthrough and possible sample loss

14 Calculate concentration C of methylene chloride in the air volume sampled V (L)

(W, +W, -B, -B,) 10°
v

C , mg/m?

EVALUATION OF METHOD

Method $329 [2] was Issued on June 6 1975 and validated over the range 1700 to 7100 mg/m® at

25 °C and 763 mm Hg using a 1 L sample [1] Overall precision §,; was 0 073 with average recovery
95 3% representing a non significant bias The concentration of methylene chloride was independently
verified by calibrated syringe pump Desorption efficiency was 0 97 in the range 1 3 mg to 53 mg
methylene chloride per sample Breakthrough (5% on back section) occurred at 18 5 min when
sampling an atmosphere contamning 6726 mg/m® methylene chloride at 0 187 L/min at 0% RH

The stability of methylene chionde on charcoal was not determined The method was used in NIOSH
Sequences #7745 (4/8/93) #7620N (2/16/93) #7716M (1/22/93) and #7716F (1/21/93) [7]

REFERENCES

(1) Documentation of the NIOSH Validation Tests NIOSH S$329 U S Department of Healith
Education and Welfare Publ (NIOSH) 77 185 (1977)

[2] NIOSH Manual of Analytical Methods 2nd ed V 3 S329 U S Department of Health Education
and Welfare Publ (NIOSH) 77 157 C (1977)

[3] NIOSH Manual of Analytical Methods 2nd ed V 1 P&CAM 127 U S Department of Health
Education and Welfare Publ (NIOSR) 77 157 A (1977)

4 User check UBTL, NIOSH Sequence #3990 R (unpublished November 3 1983)
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[5] Criteria for a Recommended Standard Occupational Exposure to Methylene Chlonde U S
Department of Health, Education, and Welfare Publ (NIOSH) 76-138 (1976)

(6] OSHA Method 59

41 NIOSH Sequences (unpublished) (1983)

METHOD REVISED BY

G David Foley and Y T Gagnon, NIOSH/DPSE $329 originally validated under NIOSH Contract
CDC 99-74-45
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TRICHLOROETHYLENE

1022

CCl,=CHCI MW 131 39 CAS 79016 RTECS KX4550000
METHOD 1022, issue 2 EVALUATION PARTIAL lssue 1 15 August 1987
Issue 2= 15 August 1994
OSHA 100 ppm C 200 ppm P 300 ppm PROPERTIES iquid d 146 g/mL @ 20 °C
NIOSH 25 ppm C 2 ppm/1 h (waste anesthetic) BP87°C MP -8 C VP99kPa
suspect carcinogen Group 1 Pesticide 74mmHg 98% v/iv) @25 °C
ACGIH 50 ppm STEL 200 ppm suspect carcinogen explosive range 11 to 41% v/vin arr
(1 ppm = 5.37 mg/m’ @ NTP)
SYNONYMS tnichioroethene sthylene trichionde triclene
SAMPLING MEASUREMENT
SAMPLER  SOWLID SORBENT TUBE TECHNIQUE GAS CHROMATOGRAPHY FIO
(coconut shell charcoal 100 mg/50 mg)
ANALYTE. tnchloroethylene
FLOW RATE 001 to 02 L/min
DESORPTION 1 mL CS, stand 30 min

VOLMIN 1L @ 100 ppm
MAX. 30L

SHIPMENT routine

SAMPLE
STABILITY  not determined

BLANKS 2 to 10 field blanks per set

ACCURACY

RANGE STUDIED 477 10 2025 mg/m’®
(3 4-L samples) [1]

BIAS - 719%

OVERALL PRECISION (S ,) 0082 [1}

ACCURACY £ 1978%

INJECTION VOLUME. 5 sl

TEMPERATURE INJECTION 225 °C
DETECTOR 250 °C

CARRIER GAS

COLUMN

CALIBRATION

RANGE
ESTIMATED LOD

PRECISION (§)

-COLUMN 70 °C

N, 30 mL/min

3 m x 3-mm OD stainiess steel packed
with 10% OV 101 on 100/200 mesh
Chromosorb WHP

standard solutions of trichloroethylene in
Cs,

05 to 10 mg per sample
001 mg per sample {2]

0038 @ 16 to 6 4 mg per sampie (1]

APPLICABILITY The working range i1s 27 to 875 ppm (150 to 4700 mg/m?) for a 3 4-L air sample The method s applicable
to STEL determinations The method was used for samples containing 0 5 to 5 mg trichloroethylene from a tool-degreasing

operation (2]

INTERFERENCES None studied Alternate columns which have been used are stainless steel 8 m x 3 mm OD packed with
10% SP 1000 on 80/100 mesh Supsicoport [2] and fused silica capillary 60 m x 0 32 mm coated with 0.25 pm OV-351 (3]

OTHER METHODS This combines and revises methods S336 (4] and P&CAM 127 {3] The criteria document method is similar
(6] NIOSH Method 3701 uses a portable gas chromatograph for field readout.
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1

REAGENTS EQUIPMENT
Carbon disulfide (CS,} chromatograpt 1 Sampler glass tube 7 cmlong 6 mm OD 4
quality ¢ mm ID flame-sealed ends with plastic caps
Tnchloroethylene (TCE) reagent grade ® containing two sections of 20/40 mesh
Nitrogen, purified activated (600 °C) coconut shell charcoal
Hydrogen prepurified (front = 100 mg- back = 50 mg) separated by
Air fitered compressed a 2 mm urethane foam piug A sllylated glass

(3 10 - A B )

wool plug precedes the front section and a
3 mm urethans foam plug follows the back
section. Pressure drop across the tube at 1
L/min airfiow must be less than 34 kPa.
Tubes are commercially available.
* See SPECIAL PRECAUTIONS 2 Personal sampling pump, 001 t0 02 L/min
with flexible connacting tubing.
Gas chromatograph, flame lonization detector
integrator, and column (see page 1022 1)
Vials, 2-mL, PTFE-lined septum caps
Syringes, 10, reetable to 0 1 vl
Volumetric flasks, 10-mL.
Pipet, TD f-mL

w

N O s

SPECIAL PRECAUTIONS Carbon disulfide is toxic and a serious fire and explosion hazard (flash point

-30 °C). Tnchlorosthylene is a suspect carcinogen and a narcotic [6 78] Work with these

substances only in a hood

SAMPLING

1
2

3

4

Calibrate each personal sampling pump with a representative sampler in line.

Break the ends of the sampler immediately before sampling. Aftach sampler to personal
sampling pump with flexible tubing.

Sample at an accurately known flow rate between 0 01 and 0.2 L/min for a total sample size of 1
to30 L

Cap the samplers Pack securely for shipment.

SAMPLE PREPARATION

Place the front and back sorbent sectians of the sampler tube in separate vials. Discard the

glass wool and foam plugs.

Add 1.0 mL CS, to each vial. Cap each wial.

NOTE A suitable internal standard, such as ethylbenzene {1] undecane [2] or octane [3] at
0 1% (v/v) may be added at this step

Aliow to stand 30 min with occasional agitation.

CALIBRATION AND QUALITY CONTROL.

8

Calbrate datdy with at least six working standards

a Add known amounts of TCE t9 CS, in 10-mL volumetric flasks and diute to the mark. Use
senal dilutions as needed to obtain TCE concentrations in the range 0 01 to 10 mg/mL.

b Analyze with samples and blanks (steps 11 and 12)

¢ Prepare calibration graph (peak area vs. mg TCE)

NIOSH Manual of Analytical Methoda (NMAM) Fourth Edition 8/18/84
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9 Determine desorption efficiency (DE) at least once for each lot of sorbent used for sampling In
the range of interest Prepare three tubes at each of five concentrations plus three media
blanks
a Remove and discard back sorbent section of a media blank sampler -

b Inject a known amount (2 to 20 uL) of TCE or a standard solution thereof in CS, directly
onto front sorbent section with a microliter syringe
¢ Cap the tube Allow to stand overnight
d Desorb (steps 5 through 7) and analyze with working standards (steps 11 and 12)
e Prepare a graph of DE vs mg TCE recovered
10 Analyze three quality control blind spikes and three analyst spikes to ensure that the calibration
graph and DE graph are in control

MEASUREMENT

1 Set gas chromatograph according to manufacturer s recommendations and to conditions given
on page 1022 1 inject sample aliquot manually using solvent flush technique or with
autosampler
NOTE If peak area 1s above the linear range of the working standards dilute an aliquot of the

desorbed hiquid with CS, reanaiyze and apply the appropriate diiution factor in
calculations

12 Measure peak area

CALCULATIONS

13 Determine the mass mg (corrected for DE) of TCE found in the sample front (W,) and back (W,)
sorbent sections and in the average media blank front (B,) and back (B,) sorbent sections
NOTE IfW, > W,/10 report breakthrough and possible sample loss

14 Calculate concentration C of TCE in the air volume sampled V (L)

=(Wr*’wb‘Bf’Bb) 10° m
V ’

Cc g/m3

EVALUATION OF METHOD

Method S336 was issued on June 6 1975 [4] and validated with generated atmospheres using a
cahbrated synnge drive [1] Average recovenes were 92 to 94% (16 samples) in the range 477 to

2025 mg/m’ for 3 4 L samples Breakthrough volume of 18 5 L (effluent = 5% of test concentration)
occurred after sampling for 99 min at 0 187 L/min from an atmosphere containing 2266 mg/m®
tnchloroethylene in dry ar Desorption efficiency for SKC Lot 105 activated coconut charcoal in the
range 16 to 6 4 mg per sample averaged 96 4% with S, = 0 7% (18 samples) n Octane was used as an
internal standard in the chromatographic measurements The semi-quartile ranges of desorption
efficiencies in two rounds of the Proficiency Analytical Testing (PAT) program were 0 97 to 10 for
charcoal tubes spiked with 0 6 to 1 1 mg trichloroethylene [9]

REFERENCES

(1] Documentation of the NIQSH Validation Tests S336 U S Department of Health Education and
Welfare Publ (NIOSH) 77 185 (1977) available at Stock No PB 274 248 from NTIS Springfield
VA 22161

{2} UBTL Report for NIOSH Sequence #4266 R (NIOSH unpublished March 26 1984)

{3] UBTL Report for NIOSH Sequence #4266 N (NIOSH unpublished March 14 1984)
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(4]
{51
(61
(71
(ej
(9}

NIOSH Manual of Analytical Methods, 2nd ed Vol 3, S336, US Department of Heslth,
Education and Welfare, Publ (NIOSH) 77 157-C (1977)

Ibid Vol + P&CAM 127 U S Department of Health Education and Weltare, Publ. (NIOSH)
77 157 A (1977)

Cntena for a Recommended Standard Occupational Expasure to Trichloroethylene U S
Department of Heaith Education, and Welfare Publ (NIOSH) 73-11025 (1973)

NIOSH Current intelligence Builetin 2 Trichloroethylene (TCE) NIOSH (June & 1975) US
Department of Health Education, and Welfare Publ (NIOSH) 78-127 (1678)

Special Occupational Hazard Review with Control Recommendations — Trichloroethylene U S
Department of Health Education, and Welfare Publ (NIOSH) 78-130 (1978)

Groff J Personal communication NIOSH (July 1985)

METHOD REVISED BY

G David Foley NIOSH/DPSE.
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